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——.. one hundred and seventy years ago, 
Heberden? gave his classic description of an- 
gina pectoris. He noted: 

The pain is sometimes started in the upper part, 
sometimes in the middle, sometimes at the bottom 
of the os sterni, and more often inclined to the left 
than to the right side. It likewise very frequently 
extends from the breast to the middle of the left arm. 
. . . The pain sometimes reaches to the right arm 
as well as to the left and even down to the hands. 


Heberden also mentioned such variations as pain 
in only one arm and radiation to the jaws or to 
the epigastrium. 

In commenting on the explanation of anginal 
pain, White? states: 

Many different conditions can cause pain in the chest 
even referred to the arms, easily confused with angina 
pectoris dependent on coronary disease. The gastric 
and esophageal etiology is but one of many, although 
more difficult to distinguish than others. . . . The 
more frequent radiation of the pain of angina pectoris 
to the left arm than to the right would not seem to be 
consistent with the possibility of radiation of pain 
from the esophagus itself, which should be distributed 
equally to both sides. 


Because of the serious prognostic implications 
inherent in a diagnosis of angina pectoris or cor- 
onary heart disease, it is essential to emphasize the 
diagnostic errors that are frequently made. One 
source of confusion in the interpretation of symp- 
toms of suspected cardiac disease is the so-called 
“hiatus” or diaphragmatic hernia. 

This anatomic abnormality apparently was first 
described by Paré in 1575. The first suggestion con- 
cerning associated symptoms was given by Mor- 
gagni® in 1769. He recounted in some detail the 
history of a person suffering from a “vehement 
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cardialgia” who was subsequently shown to have a 
traumatic diaphragmatic hernia. The earlier clini- 
cal descriptions of this condition were of necessity 
concerned with the diagnosis and symptomatology 
of lesions of a magnitude that could easily be noted 
on physical examination or by routine x-ray stud- 
ies.*~* In most cases, the hernias were traumatic 
in origin and represented problems that were dis- 
tinctly surgical. Even in 1938, Harrington,® in 
an excellent discussion of esophageal hiatus hernia, 
noted that almost two thirds of his patients had 
large hernias that filled the posterior mediastinal 
space and encroached on the left or both thoracic 
cavities. In the earlier clinical discussions of dia- 
phragmatic hernia, the symptoms described were 
either epigastric distress or pain associated with 
vomiting, or intrathoracic fullness and tightness, 
with palpitation and dyspnea. Undoubtedly, these 
thoracic symptoms were due essentially to displace- 
ment of the mediastinal contents by abdominal 
viscera contained in the large hernial sac. Portis,® 
in 1925, believed that the signs and symptoms of 
diaphragmatic hernia were quite definite in large 
hernias and obscure or absent in small ones. A 
few years earlier, Soresi® stated that it was im- 
possible to define the symptomatology peculiar to 
small hernias, although he believed that they were 
likely to give serious trouble. He observed that 
large hernias were easily diagnosed when their 
existence was suspected, but that small ones were 
frequently not diagnosed correctly and therefore 
were improperly treated —and even when sus- 
pected, were not always demonstrable by x-ray ex- 
amination. In 1930, Moore and Kirklin’ expressed 
the opinion that “the clinical significance of small, 
impermanent herniae at the hiatus, which are 
demonstrable only under more or less artificial 
conditions, has not yet been determined.” Ten years 
later, Guthrie and Jones! noted that hernias in- 
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volving only a small portion of the cardiac end of 
the stomach may produce more symptoms than the 
large ones. In the latest article on the subject, 
Polley'* states, that no relation between the sever- 
ity of symptoms and the type or size of hiatus 
hernia could be demonstrated. 

In the earlier reports of cases of diaphragmatic 
hernia, histories simulating angina pectoris or heart 
disease were infrequent. ,Hedblom,* in 1925, dis- 
cussing symptomatology in 378 patients, men- 
tioned only 86 with thoracic symptoms; of these, 
only 19 had pain in the thorax and palpitation, 
and only 2 had pain in the left shoulder. Nine 
years later, in a review of more than two hundred 
articles, he? mentions dyspnea, cough, palpita- 
tion, cyanosis and intrathoracic fullness under tho- 
racic symptomatology. He does not refer specifi- 
cally to pain simulating that of angina pectoris. 
Healy,’* in 1925, noted that substernal pain asso- 
ciated with regurgitation of gastric contents was 
common, and this symptom in association with 
diaphragmatic hernia has been observed in indi- 
vidual cases by various authors. Pain radiating 
into the left shoulder, upper arm and even to the 
hand has been similarly mentioned in single case 
reports.” 12: 15-28 Nevertheless, Harrington,”® in 
a recent review, regards diaphragmatic hernia as 
an unlikely source of error in the diagnosis of 
heart disease. Polley’? likewise mentions anginal 
pain as the least common of all the symptoms of 
hiatus hernia. That the manifestations of myo- 
cardial infarction may be simulated by a dia- 
phragmatic hernia has been noted by very few. 
In a discussion of coronary thrombosis, Herrick” 
stated that he knew of only one such case. Reid*® 
clearly describes nocturnal attacks of a severity 
comparable to the pain encountered in myocardial 
infarction. 

Truesdale*' stated that, in differentiating these 
attacks and those of angina, one may be aided by 
noting with the former the atypical radiation of 
pain to the back and its occurrence without effort 
and the slight evidence of heart disease. Moschco- 
witz*? admitted that 3 of his 21 patients had some 
symptoms resembling those of coronary disease, 
but stated that none had typical radiation of pain 
and that in none were the symptoms initiated by 
exertion or emotional disturbances. 

Von Bergmann,” in 1932, was one of the first 
to exhibit interest in the relation between the pain 
of diaphragmatic hernia and that of angina pec- 
toris. None of his 17 patients, however, had shoul- 
der or arm pain, and substernal pain was noted in 
only 5. Interest in the possible mechanism of the 
pain in hiatus hernia and its effect on the heart 
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led him to study the so-called “gastrocardiac com- 
plex.” 

These divergent opinions in the literature rel- 
ative to the symptomatology of hiatus esophageal 
hernia have led me to review in detail my experi- 
ence with the disorder in private and hospital prac- 
tice. The frequency with which the clinical his- 
tories of these cases suggested organic heart dis- 
ease was impressive. I believe that this study 
throws some light on the diagnostic problem of 
esophageal hiatus hernia, as well as on the mech- 
anisms involved in the production of symptoms. 


CLINICAL MATERIAL 


The material includes a series of 91 cases of 
small hiatus hernia and 37 cases of large hernia. 
Fifty of the hernias were encountered in private pa- 
tients, and 78 in patients on the wards or in the 
Out Patient Department of the Massachusetts Gen- 
eral Hospital. The group represents selected ma- 
terial only in the sense that fairly definite informa- 
tion was required concerning the size of the 
hernia, and the study included only those patients 
whose presenting symptoms were referable to the 
hernia. Patients in whom no accurate roentgen- 
ologic descriptions or exact measurements of the 
diaphragmatic hernias were recorded were ex- 
cluded. Obviously, these criteria did not apply to 
a large number of patients in whom hiatus hernias 
were demonstrated accidentally. This seems ap- 
propriate because diaphragmatic hernias, regardless 
of size, may be completely asymptomatic. 

The size of the hernias classified as “small” did 
not exceed a maximum diameter of 7 cm. Most 
of the cases thus classified presented x-ray evidence 
of a hernial sac whose greatest diameter did not 
exceed 4 cm. In the private cases, the average 
maximum diameter of the hiatus hernias was 3.8 
cm., whereas measurement of the small ones taken 
from hospital records revealed an average maxi- 
mum diameter of 4.5 cm. The reason for this 
difference in size is not entirely clear, but it is 
highly probable that the private patients came for 
examination sooner after the onset of symptoms 
than those who were studied in the hospital. All 
clinical evidence seems to indicate that diaphrag- 
matic hernias tend to become slowly but progres- 
sively larger as symptoms continue. It is of inter- 
est that 9 of the private patients were examined 
twice before an accurate demonstration of the 
hernia was made, and three x-ray examinations 
were needed to establish the diagnosis in several 
patients, even though in each case it was strongly 
suspected. The hernias that were designated as 
“large,” had diameters exceeding 7 cm. and con- 
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tained, in most cases, what was estimated to be 
one third or more of the stomach. No difference 
was noted between the complaints of patients with 
a so-called “short esophagus” and those with para- 
esophageal or hiatus hernias; thus, no such dif- 
ferentiation has been made in this study. 

As was to be anticipated from all previous re- 
ports, most of the patients under consideration 
were in the later decades of life and were over- 
weight. The average age was fifty-five. A diag- 
nosis of heart disease was considered in 24 of the 
50 private patients but was finally accepted as 
tenable in only 13 cases after adequate evaluation 
of physical signs and electrocardiographic findings. 
Nine of the hospital cases exhibited definite car- 
diac abnormalities, all of which were associated 
with hypertension or coronary sclerosis. Because 
of symptoms that were at times confusing, it is 
noteworthy that gallstones or evidence of gall- 
bladder disease was present in 12 private patients 
and in 10 hospital patients. This incidence of 
heart disease and biliary-tract disease is entirely 
consistent with the age distribution of the pa- 
tients under consideration, and corresponds with 
clinical experience presented in other communica- 
tions on diaphragmatic hernia. 


CLINICAL OBSERVATIONS 


Of especial interest in the present discussion is 
an analysis of the symptoms experienced by these 
patients. The symptoms are considered in relation 
to a possible diagnosis of heart disease and particu- 
larly in relation to the diagnosis of angina pec- 
toris. In evaluating the symptomatology associ- 
ated with small hernias, special attention is di- 
rected to patients encountered in private practice, 
since a perusal of the records indicates that a more 
accurate and more detailed history was taken in 
this group than in the hospital group. The private 
patients are of special interest inasmuch as they 
exhibited a relatively high level of intelligence and 
descriptive ability. 

Table 1 shows the incidence of various symp- 
toms experienced by patients with large and 
small diaphragmatic hernias. Substernal pain was 
experienced by over one third of the 91 patients 
with small hernias but occurred in only 5 of 
the 37 with large hernias. It was more than 
twice as common in the private patients with 
small hernias as in ward patients. Shoulder pain, 
usually on the left, was noted in about one quarter 
of the patients with both types of hernia, although 
it appears to have been more frequent in the hos- 
pital patients with small hernias than in any of 
the others. The exact location of this pain was 
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not accurately described in the majority of rec- 
ords. In some cases, it was distinctly a trapezius- 
ridge pain, usually on the left, but in others, it 
was localized at the tip of the acromion process. 
Radiation of pain into the arm occurred in 8 of 
91 patients with small hernias, 6 of whom were 


Taste 1. Distribution of Symptoms. 


SMALL HERNIAS Larce Hernias 


SyMPTOM HOSPITAL HOSPITAL PRIVATE 
PATIENTS PATIENTS PATIENTS PATIENTS 
(46) (45) (32) 
Substernal pain............ 9 25 
Shoulder pain............. 
Arm or hand pain (or both) 
Palpitation 
Dyspnea 


PRIVATE 


4 
8 
3 


Epigastric pain............ 3 
Costal-margin pain......... 1 
Subscapular pain. ......... 


2 
1 


1 
6 
0 
12 
6 
l 
0 


Vomiting (or regurgitation) 3 
Heartburn 
Dysphagia 


3 
0 
0 
1 
0 
0 
0 
9 
l 
l 


from the private group. Hand or finger pain was 
described by 5 of the latter. Four patients with 
large hernias noted radiation of pain into the arm, 
but in no case did it extend to the forearm, 
hand or fingers. Although the subjects usually 
described the sensation as pain, at times only 
tingling or numbness occurred. Palpitation was 
noted by only 6 patients with small hernias, and 
by 4 patients with large hernias. Dyspnea was 
somewhat more frequent. It was noted in one 
tenth of the small-hernia group and in about one 
third of the patients with large hernias. Curi- 
ously enough, cough and hiccough were not noted 
in any of the records, although these symptoms 
undoubtedly occur in patients with large hernias. 

Epigastric pain occurred in two thirds of the 
hospital patients with small or large hernias, but 
was mentioned by only 19 of the 45 patients in the 
private group with similar lesions. Costal-margin 
pain was noted on either the right or left side 
or both by 21 of the 91 patients with small hernias 
and by 11 of the 37 with large defects. About 
one fourth of the patients complained of pain in 
the back, usually in the interscapular area, and 4 
of the private patients with small hernias noted 
pain directly under the left or right scapula. Two 
of the latter had gall-bladder disease. Only one 
of all the patients complaining of pain in the back 
designated this as the sole symptom. In every 
other case, back pain was present in combination 
with epigastric or substernal pain. Axillary pain 
was noted in 3 patients with small hernias. Diff- 
culty in swallowing was noted in only 4 cases, 3 
of which occurred in patients with small hernias. 
Heartburn appeared to be rather characteristic of 
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small hernias in private patients. Fourteen of the 
45 private patients complained of this symptom, 
whereas it was noted in the records of only 2 of 
the ward patients. This difference may be more 
apparent than real, since it was a minor symptom 
in many cases, and since more careful questioning 
might have disclosed its presence in other patients 
of the hospital group. Its possible importance will 
be discussed later. 

It is noteworthy that right-sided pain involv- 
ing the chest, shoulder or arm was observed by 13 
of the patients with small hernias and by 6 of 
those with large hernias. Four of the former 
complained of tightness or constriction in the 
throat, and 2 of facial pain during severe at- 
tacks. 

Bock et al.** noted the frequency of bleeding in 
diaphragmatic hernia. In the cases under discus- 
sion, bleeding occurred in 22 patients with small 
hernias and in 6 with large lesions. The evidence 


Taste 2. Factors Affecting Symptoms Associated 


SyMPTOM 


Substernal pain (25 patients)............. 
Shoulder pain (7 patients) 
Epigastric pain (19 patients) 
Heartburn (14 patients) 
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this symptom. It occurred most frequently in as- 
sociation with epigastric or costal-margin pain in 
patients with large hernias. It was not uncom- 
mon, but was less frequently noted, in patients 
who had substernal pain or distress without epi- 
gastric discomfort. Regurgitation, rather than 
frank vomiting, was the rule in the group of pri- 
vate patients with the small lesions. 

It is of especial interest in a comparison of the 
symptoms of diaphragmatic hernia and those of 
heart disease to consider initiating factors and 
measures that afford relief. For such a compari- 
son, the records of the 50 private cases are in sufh- 
cient detail to warrant presentation. The findings 
are presented in Table 2. 

Eight of 25 patients with substernal pain stated 
that exertion frequently initiated the symptom. 
When there was radiation to the shoulder, 4 out 
of 7 stated that exertion was a precipitating factor; 


EFFECTIVE MEANS OF RELIEF 


NITRO- ATRO- BELCH- 
GLYCERIN PINE ING 


CAUSE 
EMOTIONAL EXCESSIVE 
FACTORS FOOD 
12 15 
6 4 
3 
13 


LYING 
DOWN 


9 
4 
4 
9 
3 


EXER- 
TION 


Vit we 
w 


6 
5 
4 


of hemorrhage varied from the presence of occult 
blood in the stools to frank, massive hematemesis. 

A consideration of the developmental pattern of 
these symptoms is of interest. Of the 45 private 
patients with small hernias, 25 had substernal pain, 
but only 8 had associated epigastric pain. Of the 
46 hospital patients with slightly larger hernias, 
9 had substernal pain, and 5 of these had con- 
comitant epigastric distress. Only 5 of the 37 pa- 
tients with large hernias had substernal distress, 
but 4 of these had associated epigastric symptoms. 
In other words, about one third of the private 
patients with small herniations of the stomach 
through the paraesophageal orifice had symptoms 
that were both thoracic and upper abdominal. The 
majority of those complaining of substernal dis- 
tress, with or without radiation to the shoulder 
or arm, were free from abdominal symptoms. It 
appears, however, that patients with large hernias 
and thoracic symptoms had a higher incidence of 
associated epigastric discomfort than those with 
small lesions. 

The frequency with which vomiting is asso- 
ciated with diaphragmatic hernia has been noted 
by all observers. In the cases under discussion, 75 
of the entire group of 128 patients complained of 


and in 3 of the 6 patients whose pain radiated 
from the substernal area through the shoulder and 
down the arm it was a frequent cause. It should 
be emphasized that im no case did exertion in- 
vartably produce pain, although it was frequently 
the important or sole cause in individual attacks. 
Furthermore, a careful analysis of the histories ob- 
tained from the group of private patients indi- 
cates that, without question, nervous tension and, 
particularly, acute emotional disturbances _initi- 
ated symptoms suggesting angina pectoris. Of 25 
patients who experienced substernal pain, 12 stated 
that emotional upsets frequently caused the symp- 
tom to appear, and when there was radiation of 
pain from the substernal region to the shoulder 
and arm, it was found that nervous tension almost 
invariably acted as an exciting cause. Such ob- 
servations are, of course, in sharp conflict with the 
suggestion by Moschcowitz** that typical anginal 
pain, especially that following exertion or emo- 
tional disturbances, is never associated with dia- 
phragmatic hernia. By way of contrast, it is of 
some interest that, of 19 patients with attacks of 
epigastric pain, only 4 noted exertion as an incit- 
ing factor; similarly, only 5 believed that emotional 
disturbances played a causative role. 
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The intake of food, particularly of a large meal, 
was responsible for initiating substernal pain in 15 
patients out of 25 and was an adequate stimulus 
for shoulder, arm and even finger pain in half 
the patients complaining of this type of pain ra- 
diation. Of 19 patients with epigastric distress or 
pain, 13 said that the symptom was frequently 
precipitated by eating. Somewhat less frequently. 
the act of lying down initiated symptoms, regard- 
less of whether they were noted in the thorax, 
with radiation to the shoulder and arm, or wheth- 
er they were located in the epigastrium. 

Of significance also in this group of private pa- 
tients is the effectiveness of certain measures 
used to obtain relief. Of 25 patients complaining 
of substernal pain, 10 received nitroglycerin in 
ordinary therapeutic doses, and 8 frequently ob- 
tained relief from the drug. Pain radiating to 
the left shoulder and arm was relieved in 3 pa- 
tients out of 4 who tried it. Only 3 of 19 patients 
who complained of epigastric discomfort were 
given the drug, but all obtained some relief. It 
should be added that in no case was the relief of 
symptoms following the use of nitroglycerin as 
regular as that noted in typical anginal attacks, 
although at times complete relief was obtained 
regardless of the precipitating cause. Atropine or 
belladonna gave distinct relief to 17 out of 18 
patients who used it for substernal distress, and 
all of 5 patients with shoulder pain at times ob- 
tained real benefit from its use. Similarly, 10 
out of 11 patients with epigastric pain were great- 
ly helped by atropine or one of its derivatives. 
Belching gave a certain temporary relief in a few 
patients with substernal and epigastric pain, but 
it did not relieve those whose pain radiated into 
the shoulder and arm. Various antacids were used 
with occasional success, but relief was not noted 
often enough to warrant further comment. It is 
my impression, however, from recent experiences 
with various preparations that they may afford 
valuable therapeutic aid. 

Finally, it is germane to the discussion to com- 
ment on the infrequency with which heart dis- 
ease was encountered in this study. Among the 
25 private patients with small hernias who com- 
plained of substernal distress or pain, there were 6 
cases of organic heart disease. Of these 25 pa- 
tients, 8 had pain on exertion, but only 4 had 
cardiac disease. Only one patient of the 7 who 
had pain radiating into the shoulder or arm had 
demonstrable heart disease, although 3 often noted 
pain after exertion. Heart disease was not present 
in a single patient with epigastric pain after exer- 
tion. Among 15 patients who complained of sub- 
sternal or epigastric pain following excitement, 
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there were only 3 who had heart disease. Of the 
hospital patients with large hernias, 8 experienced 
shoulder pain, and 1 had pain in the left arm 
but not in the shoulder; none of these patients 
had heart disease. Altogether, 15 patients with 
small hernias and 16 with large hernias experi- 
enced dyspnea and palpitation, yet only 4 had 
heart disease. 

Thus, a careful analysis of the records of the 
128 cases indicates that only 11 patients had heart 
disease that may have contributed to the present- 
ing symptoms. Of these, 9 had the symptom of 
substernal pain with or without radiation. All 
the latter had small hernias, and the symptom was 
relieved in at least 3 by the use of atropine, a drug 
not efficacious in relieving the pain of angina pec- 
toris. Thirty patients had substernal pain with- 
out demonstrable heart disease, and 16 others who 
were free of heart disease complained of shoulder 
or arm pain without a substernal component. 

The foregoing observations direct attention to 
certain points. Symptoms characteristic of heart 
disease, such as substernal distress occasionally 
radiating to the left shoulder and down the arm 
into the little and ring fingers, were encountered 
frequently in patients with hiatus hernias. Ex- 
ertion, nervous tension and large meals were com- 
mon precipitating factors. Relief was frequently 
obtained by the use of nitroglycerin. Substernal 
distress occurred most frequently in the patients 
with the smallest hernias. 

Certain points of difference may aid in distin- 
guishing hernial from cardiac symptoms. Right- 
shoulder pain is relatively uncommon in angina 
pectoris. Only 1 patient with hernia and demon- 
strable heart disease had right-shoulder pain; this 
symptom, however, was noted in 19 patients with 
hernias in the absence of heart disease. Although 
exertion frequently precipitated substernal pain in 
the patients with hernias, it rarely did so consist- 
ently. There were notable cases in which violent 
exertion on one occasion would induce pain and 
on another would fail to do so, although dietary 
indiscretions and nervous tension usually precipi- 
tated attacks of pain or discomfort. A large meal 
or the injudicious use of alcohol frequently caused 
symptoms, particularly in the presence of emo- 
tional disturbances. Nocturnal attacks when the 
patient was in a recumbent position were not un- 
common. A close relation between the onset of 
symptoms and the act of lving down or bending 
forward was noted in two fifths of the private pa- 
tients and has been stressed by most observers. 
A further difference between the patients with 
hernias and those suffering from angina pectoris 
lies in the frequent and striking relief the former 
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obtained by the consistent use of atropine. Al- 
though nitroglycerin afforded dramatic relief from 
pain in some cases, it frequently failed. 

It is apparent, then, that esophageal hiatus 
hernia is an important cause of symptoms, which 
may be confused readily with those due to serious 
heart disease. At times, the correct differentiation 
can be made only after a most careful scrutiny of 
all available facts, including a meticulous history. 
This is particularly true in very small hiatus her- 
nias, which can be demonstrated only by extreme- 
ly careful x-ray examination and then only when 
they are suspected. Unlike most observers, I am 
convinced that small hiatus hernias have a rea- 
sonably characteristic set of symptoms, which 
under careful observation can be properly diag- 
nosed. 


MECHANISM 


Various theories have been advanced regarding 
the cause of so-called “anginal” pain. That it can 
occur as the result of coronary-artery disease can 
scarcely be doubted. When of coronary origin, 
it is typically initiated by exertion or sudden emo- 
tion. It is usually considered to be true referred 
pain®® mediated over sensory afferent neurones, 
with which the aorta and heart are so richly sup- 
plied. 

A variety of explanations have been offered for 
the pain associated with diaphragmatic hernia. 
Numerous authors have attributed dyspnea, pal- 
pitation and cyanosis, as well as the sensation of 
tightness in the chest, to actual displacement of the 
heart and mediastinal organs by the contents of 
the hernial sac. Such an explanation is reason- 
able when the hernia is large and contains a ma- 
jor portion of the stomach or other abdominal 
viscera. That the size of the hernia is active in 
the production of these symptoms is evident from 
the present study. Dyspnea was present in one 
third of the patients with large hernias and in 
about one tenth of the 91 patients with small 
hernias. 

Aside from the effects of displacement of the 
mediastinum, any attempt to explain the symp- 
toms of paraesophageal hiatus hernia’ must be 
based on a consideration of the sensory pathways 
included in the trunks of the vagus and phrenic 
nerves and in the afferent sensory neurones of the 
upper thoracic trunks. Von Bergmann,” in 1932, 
after a careful investigation of what he termed 
the “gastrocardiac complex,” was convinced that 
the cardiac symptoms associated with diaphrag- 
matic hernia were due to pressure on the vagus 
fibers, with consequent reflex disturbances of the 
coronary circulation. Jackson and Jackson*® at- 
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tempted to prove that the pain of angina pectoris 
was not directly related to the heart. They be- 
lieved that air or other stomach contents became 
trapped in the stomach or the esophagus, with 
resulting anginal pain. They attributed this to 
acute spasmodic, unco-ordinated contractions of 
the esophagus and stomach. This explanation 
seems rather far-fetched, although there can be 
little doubt that clinical and experimental observa- 
tions have demonstrated a close relation between 
esophageal, gastric and cardiac functions. Morri- 
son and Swalm,** for example, reported definite 
cardiac disturbances as indicated by electrocardio- 
graphic changes following balloon distention of 
the esophagus in patients with organic heart dis- 
ease. These observations were made on patients 
suffering from typical anginal pain associated with 
heart disease, and merely prove that pain caused 
by intracardiac disease may be initiated by dis- 
tention of the esophagus. These authors were able 
to show that the spasmodic, unco-ordinated move- 
ments of the esophagus and stomach described 
by Jackson and Jackson did not occur in attacks 
of angina pectoris. Kuhlmann,** Kaiser*® and 
Kalk and Koelsch*® also believed that esophageal 
irritation produced pain similar to angina by 
means of a vago-vagal reflex affecting coronary 
blood flow, but their findings are not conclusive. 
The notion that esophageal or gastric disturb- 
ances may be responsible for widespread vagal 
stimulation with resulting bradycardia finds ample 
confirmation in clinical literature and in bedside 
observations. That such a phenomenon in the 
absence of heart disease is responsible for reflex 
coronary constriction, which results in anginal 
pain in patients with diaphragmatic hernia, is 
more difficult to believe. The experiments of Hin- 
richsen and Ivy*! seem to offer definite evidence 
against such a mechanism. Furthermore, it is 
the consensus among neurologists that the sen- 
sory afferent fibers contained in the vagal trunks 
convey few, if any, important visceral sensations 
except nausea.** 

It seems more logical to assume that the dis- 
comfort or pain experienced by patients with dia- 
phragmatic hernia is secondary to intraesophageal 
or intragastric disturbances, with typical visceral 
or referred pain, or to a local disturbance of the 
diaphragm. It is of incidental interest to refer to 
a rarely mentioned article published in 1887 by 
Dana,** who gives an excellent description of what 
he terms “pseudoanginal” (substernal) pain of 
gastric origin. His carefully illustrated article on 
transferred pain precedes slightly the classic article 
by Ross** and the later ones by Head*® and Mac- 
kenzie*® on referred or visceral pain. Pain stimuli 
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due to disturbances in the diaphragm, heart, esoph- 
agus and stomach are carried over the so-called 
“visceral afferent neurones” and result in so-called 
“viscerocutaneous pain” or referred pain. It is 
generally accepted that cardiac pain is mediated 
over the first to fifth thoracic segments, with a 
possible spread to the sixth. The most convinc- 
ing evidence for this is the apparently established 
fact that bilateral section of the posterior roots of 
the first six thoracic nerves completely abolishes 
the typical pain of angina pectoris.** Pain radiat- 
ing over the upper five or six thoracic segments is 


Ficure 1. 


felt over the precordium, axilla, the back from 
the level of the first thoracic vertebra to the 
sixth, and along the inner half of the arm and 
forearm to the base of the little finger (Figure 1). 
The sensory innervation of the dorsal and palmar 
surfaces of the little finger is included in the eighth 
cervical segment. Any adequate explanation of 
the ulnar pain of coronary origin must therefore 
necessitate the hypothesis that painful stimuli en- 
tering a given segment may spread beyond the 
original level of stimulation to one or more neigh- 
boring segments. Thus, somewhat excessive stim- 
ulation in the first thoracic segment might result 
in an additional area of eighth cervical reference, 
inducing the little-finger pain so frequently noted 
in anginal attacks. 
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Capps*® has shown that pain stimuli arising 
from the tendinous portion of the diaphragm 
travel over the afferent neurones in the phrenic 
nerve and are distributed to the skin areas of the 
third, fourth and fifth cervical segments. Because 
of developmental variations, the distribution of the 
second cervical segment may occasionally become 
involved. It should also be noted that the fifth 
cervical segment includes a small area on the ra- 
dial surface of the forearm just above the base of 
the thumb. Thus, irritation of the tendinous por- 
tion of the diaphragm typically gives shoulder 


Cervical and Upper Thoracic Dermatomes ( Foerster‘). 


pain and occasionally pain in the throat, facial 
and nuchal regioris, or pain down the arm to the 
base of the thumb, but never along the so-called 
“ulnar distribution” to the little finger. 

Irritation of the marginal portion of the dia- 
phragm produces painful sensations over the seg- 
mental distributions of the seventh to the twelfth 
dorsal (intercostal) nerves,*8 an area extending 
from below the nipple line to the hypogastrium an- 
teriorly, and from the midscapular region to the 
iliac crests or below posteriorly. Inasmuch as the at- 
tachments of the crura of the diaphragm are at 
the level of the first or sometimes the second lum- 
bar vertebra, it is probable that unusual irritation 
of the marginal portion of the diaphragm, with 
traction on the crura, could be associated with 
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pain in the first lumbar segments, involving the 
hypogastrium and the area over the lateroposterior 
aspect of the hip. It is essential to point out 
that reference of pain over the middle and lower 
thoracic segments from the marginal portion of 
the diaphragm tends to be zonal in distribution 
and not essentially midline —that is, substernal 
and midepigastric. 

Exact information concerning the anatomic dis- 
tribution of viscerosensory fibers to the esophagus 
is not available. According to several careful in- 
vestigators,** *” the esophagus derives its sensory 
innervation from the fourth and fifth or the fifth 
and sixth thoracic segments. If this is true, it fol- 
lows that painful sensations arising from the 
esophagus will be referred over the segments cor- 
responding to the fourth and fifth (and sixth) 
thoracic nerves. However, it is more reasonable 
to believe, on the basis of embryonic develop- 
ment, that the afferent sensory neurones supplying 
the esophagus lie in the area between the first 
and sixth thoracic segments. In Head’s*® early 
work, he observed pain at the episternal notch in 
association with upper esophageal disease, and 
ample confirmation of this lies in the demonstra- 
tion that distention of the esophagus at various 
levels produces midline substernal pain or discom- 
fort at levels from the episternal notch to the 
xiphoid. The uprer border for segmental pain 
referred from the esophagus would therefore be at 
a level well within the first dorsal segment, and 
any overflow from somewhat excessive stimula- 
tion might well spread over that section included 
in the eighth cervical segment, involving the fore- 
arm and little finger. Lateral segmental spread of 
painful sensations from the esophagus occurs when 
the stimulus is great, but ordinarily is felt only in 
or near the midline, in distinction to the spread of 
painful sensations following irritation of the mar- 
gin of the diaphragm. Two other points are of 
significance in this connection. 1°° and Payne and 
Poulton®! have demonstrated clearly that heart- 
burn is an esophageal symptom, arising particu- 
larly from stimulation of the lower portion of the 
organ. Furthermore, during sudden distention 
with an inert suspension (barium) of the lower 
end of the esophagus, with resultant heartburn, it 
was constantly noted that spasm occurred in the 
cardiac end of the esophagus. At the same time, 
active peristalsis was seen to carry the barium sus- 
pension upward, at times as high as the upper 
end of the esophagus. This evidence of abnormal 
neuromuscular activity was invariably accompan- 
ied by a burning or painful sensation that traveled 
upward toward the episternal notch. Somewhat 
similar findings were made by Kuhlmann.38 who, 
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as already noted, observed the appearance of sub- 
sternal pain radiating into the left arm in 5 pa- 
tients with small diaphragmatic hernias. This 
pain was found to occur when the hernial sac, 
which was the size of a walnut, was distended 
with a thick barium suspension. No cardiac ab- 
normalities were noted while the patients were ex- 
periencing this angina-like pain, but the signifi- 
cant observation was made that the entire esopha- 
gus showed evidence of a marked increase in tone, 
increased peristaltic activity and local areas of 
spasm. 

A useful point in localizing the source of the 
painful sensations in patients with diaphragmatic 
hernia is the frequent occurrence of marked con- 
gestion, superficial irritation and even superficial 
erosion of the lower end of the esophagus or of 
the portion of the stomach included in the hernial 
sac. Clerf and Manges” and others have observed 
such changes by esophagoscopy. They were also 
observed in several of my patients. 

Disturbances of the fundic portion of the stom- 
ach have been shown by numerous observers to 
result in painful sensations referred anteriorly to 
the midline, subxiphoid or high epigastric re- 
gion,’ an area corresponding to the seventh to 
ninth thoracic segments. 

On the basis of these considerations, it seems 
highly probable that the pain of hiatus or dia- 
phragmatic hernia is mediated over visceral afferent 
fibers supplying the esophagus and the cardiac or 
fundic portion of the stomach, or over the sensory 
afferent fibers from the diaphragm contained in 
the phrenic or middle or lower thoracic nerves. 
Overflow to adjacent low cervical or low thoracic 
segments undoubtedly occurs. Overdistention of 
the lower end of the esophagus or the herniated 
portion of the stomach, with or without an asso- 
ciated localized esophagitis or gastritis, may thus 
be responsible for the production of anginal pain 
in any or all of its components. The shoulder 
pain is largely due to diaphragmatic irritation, prob- 
ably by tension and traction exerted on the hernial 
orifice by the distended viscus contained therein. 
The relief obtained following the use of nitro- 
glycerin or atropine indicates that esophageal and 
upper gastric disturbances are the most important 
components in the painful sensations experienced 
in this condition. This statement seems particu- 
larly applicable to the mechanism of pain noted 
by patients with small hernias. The role played 
by the vagus nerve is undoubtedly purely motor 
and is concerned in the production of neuromus- 
cular disturbances, such as the spasm and abnor- 
mal peristalsis noted in the esophagus. Smooth- 
muscle disturbances may be initiated by a local in- 
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flammatory process at or near the cardiac sphincter, 
by distention of the herniated portion of the stom- 
ach or by central stimulation of the esophagus sec- 
ondary to marked emotional tension or excitement. 
In all probability, acute emotional upsets actually 
affect the cardiac sphincter itself, with resultant 
achalasia due to sympathetic (adrenergic) over- 
stimulation. These motor disturbances are similar 
to those occurring in any hollow viscus and form 
the basis for most, if not all, visceral pain. 


"TREATMENT 


Treatment of the symptoms of hiatus hernia, es- 
pecially those caused by small lesions, is essentially 
medical. Phrenicectomy or surgical repair is justi- 
fied only in large hernias or when medical meas- 
ures fail to give relief. A light, bland diet, taken 
frequently, with especial care that individual meals 
are relatively small in amount, is indicated. Ant- 
acids, such as aluminum hydroxide gel, are efh- 
cacious, and atropine, belladonna, Trasentin or 
other spasmodics may afford additional relief dur- 
ing periods marked by the appearance of symp- 
toms. Acute symptoms are frequently helped by 
nitroglycerin, which at times may be used advan- 
tageously before the intake of food or before re- 
tiring. The assumption of an upright or semi- 
upright position after eating is to be desired. Ade- 
quate rest, physical and emotional, sedation when 
needed and the avoidance of exercise shortly after 
the intake of food are also valuable measures. A 
further important therapeutic consideration is the 
proper evaluation of coronary heart disease and 
cholelithiasis when either condition accompanies 
the hernia. 


SUMMARY 


A series of observations made on 128 patients 
with diaphragmatic hernias is presented. Especial 
consideration is directed to the symptomatology 
of this condition. 

The frequency with which anginal pain due to 
coronary-artery disease may be duplicated by hiatus 
hernia is discussed. 

Particular attention has been paid to the char- 
acter of the symptoms observed in patients with 
small hernias. These symptoms are considered to 
be fairly typical, relatively frequent and of real 
clinical significance. 

A discussion of the probable mechanisms in- 
volved in the production of the pain of hiatus 
hernia is given, and an attempt is made to clarify 
the routes over which hernial pain is mediated. 
The reasons for the similarity between hernial and 
cardiac pain are thus demonstrated. The points 
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of differentiation between pain due to hiatus her- 
nia and that secondary to heart disease are out- 
lined. 

A summary of the medical procedures that are 
effective in the treatment of the symptoms of hiatus 
hernia is presented. 
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THE DOCTOR OF ONE HUNDRED AND FIFTY YEARS AGO* 


Henry H. Amspen, M.D. 


CONCORD, NEW HAMPSHIRE 


HE past century and a half has witnessed 
T greater progress in scientific discovery and in- 
vention than any other period in the history of 
civilization, and the science and art of medicine 
have kept fully abreast of progress in other fields 
of human endeavor and research. Medical science 
has utilized these discoveries for the prolonga- 
tion of life and the relief of human suffering, 
whereas mankind as a whole has employed them 
in warfare for the destruction of life. I have only 
to cite the uses of electricity, steam, the gasoline 
explosive engine and discoveries in chemistry to 
prove these facts. 

To visualize medical practice in New Hamp- 
shire in 1791, one hundred and fifty years ago, 
one must first form a picture of life and living 
conditions at that time. There were then four- 
teen states in the Union, Vermont having been 
admitted in 1790. Portsmouth was the largest 
city in New Hampshire. What is now Manches- 
ter was a part of the township of Londonderry. 
Dartmouth College was only twenty-six years old, 
and Dartmouth Medical School was not founded 
until 1798. Land travel was by horse or ox- 
drawn vehicle, and mostly on horseback outside 
the towns or along the main thoroughfares. The 
first’ New Hampshire turnpike, between Concord 
and Portsmouth, was opened in 1796, and the Lon- 
donderry turnpike in 1806. Light was obtained 
from whale-oil lamps or tallow or sperm candles. 
Wood was the principal fuel, and central heat- 
ing was unknown. 

The majority of the original members of the 
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Society lived in or near Rockingham County. Dr. 
John Rogers, however, came from Plymouth, a 
two days’ journey from Exeter. 


MepicaL EpucaTION AND QUALIFICATIONS FOR 
PRACTICE 


One of the principal reasons for founding the 
New Hampshire Medical Society was to provide 
some licensing body to pass on qualifications for 
the practice of medicine, and the Society continued 
this function until the formation of the Board of 
Medical Examiners in 1897. Josiah Bartlett, who 
was the prime mover in the establishment of the 
Society, indulged the hope that it would do much to 
suppress the “dangerous host of illiterate quacks.” 
To effect this object, he proposed that a law 
should be passed to prevent physicians in New 
Hampshire from recovering judgments in courts 
of law unless they had been previously examined 
and licensed by the Society. This, however, did 
not become a law. 

The American Herald of Liberty! gives the fol- 
lowing list of qualifications of candidates for ex- 
amination before the censors of the New Hamp- 
shire Medical Society: 


Section 1. He [the candidate] shall have a com- 
petent knowledge of the English and Latin languages. 

Section 2. He shall have a general acquaintance 
with the principles of geometry and natural philosophy. 

Section 3. He shall have studied three years under 
the direction, and attended the practice, of some repu- 
table physician, or two years if he shall have received 
a degree at any college or university, during which 
time he shall have read the most approved authors 
in anatomy, physiology, chemistry, materia medica, 
surgery, and the theory and practice of physic, of all 
which qualifications a satisfactory certificate from the 
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physicians or physician with whom he studied shall be 
presented to the censors. Previously to his being ad- 
mitted to examination, the Society earnestly recom- 
mends a university education to all designed for the 
medical protession, and to all students in the various 
branches taught in the universities. 


Then follows a list of thirty-three medical books 
recommended for reading. . 

This certainly set a high standard for the phy- 
sicians of that period. 

The first medical school was established in Phil- 
adelphia in 1762, but most physicians obtained 
their education solely from preceptors. Some of 
the more fortunate, financially, did postgraduate 
work in London or Edinburgh. 

The student accompanied the physician on his 
rounds, assisted him in operations, and compound- 
ed medicines, most of which were put up and 
dispensed by the doctor. Very often, the student 
also acted as janitor and hostler. 


SurcERY IN 179] 


Many physicians served during the Revolution- 
ary War and obtained their surgical experience 
in this manner. Asepsis and anesthesia were, of 
course, unknown, and the closed cavities of the 
body —the chest, abdomen, brain and joints — 
were forbidden ground except in cases of accident 
or injury. Amputations, reduction of fractures, 
removal of external growths, lithotomy and cat- 
aract extraction were the principal surgical pro- 
cedures. 

Dr. Philip Carrigan, a Concord physician, am- 
putated a leg following an accident. Finding his 
saw too dull, he sent to a neighboring house to 
borrow a sharper instrument with which to com- 
plete his operation. The end of the bone was 
evidently left bare, for he picked it with an awl 
and applied New England rum to promote heal- 
ing. On another occasion, he amputated a finger 
with a mallet and chisel. Many of the major 
surgical operations at a somewhat later date were 
performed by “country doctors”—for example, the 
ligation of the common carotid artery by Dr. 
Amos Twitchell of Keene. 

Although the following story has to do with a la- 
ter period than the one under consideration, it illus- 
trates the belief in the desirability of “laudable 
pus.” Dr. E. E. Graves of Penacook sewed up a 
cut in a man’s foot, and the wound healed by 
first intention. The patient, however, complained 
that the doctor sewed up all the “corruption” in- 
stead of allowing it to escape, and claimed that he 
never fully recovered from the effects of unskillful 
surgery. This belief in the necessity for suppuration 
in wound healing was the reason for the use of the 
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seton, which was a piece of gauze or bunch of 
threads or bristles introduced under the skin by 
a through-and-through incision; this formed an 
“issue,” and the resulting suppuration was sup- 
posed to allow the escape of “peccant humours.” 


MEDICINE IN 179] 


The practice of medicine at the close of the 
eighteenth century had evolved from what might 
be called the “supernatural period,” prior to about 
1750, when it was believed that disease was a 
malign agency to be exorcised by offensive sub- 
stances. 

Medical literature prior to this time is full of 
most bizarre and ludicrous prescriptions. Levine? 
has covered this subject so thoroughly in a recent 
paper that it hardly seems necessary to enter into 
further details in this connection. However, in 
the light of modern medical science, even the 
“witches’ broth” in Macbeth —“eye of newt, and 
toe of frog, wool of bat, and tongue of dog, and 
so forth” — may have possessed biologic or vita- 
min properties. 

The materia medica of this period was founded 
largely on roots and herbs, many of them indig- 
enous to New England. Although the modern 
physician may question the value of these agents, 
one must remember that they doubtless made the 
patient more comfortable in mind and body while 
Nature was performing the cure, and at least most 
of them were harmless, which cannot be said for 
some recent additions to the therapeutic arma- 
mentarium. The four Herculean remedies, how- 
ever, — opium, mercury, Peruvian bark and anti- 
mony,— were administered in generous doses. 
The classic treatment of fevers was a purge one 
day and an emetic the next, with an occasional 
and copious bleeding. 

Dr. Reuben D. Mussey, in his lectures at Dart- 
mouth Medical School, gave specific instructions 
and indications for bleeding, and according to 
Josiah Bartlett's daybook, the usual charge for 
“phlebotomy” was one shilling. 

Water, either externally or internally, was 
thought to be dangerous, and “night air” espe- 
cially poisonous. The favorite aphorism, “stuff 
a cold and: starve a fever,” has persisted, even 
within the memory of some present-day physi- 
cians. A gleam of wisdom appears sometimes, 
however, for in Brookes’s* General Practice of 
Physic occurs this sentence: “For it sometimes 
appears that physicians are called in to prescribe 
their arcana and think they have cured the dis- 
ease thereby, which would have ended by the 
sole benefit of nature.” 
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Diagnosis of disease was limited largely to ob- 
servation of symptoms, since the ordinary diag- 
nostic instruments —the stethoscope, the clinical 
thermometer and the means of urinalysis — did 
not appear until after the turn of the century. 
Much attention was paid to climate, soil, effects 
of diet and even astrology. Careful records were 
made of prevailing winds and variations in tem- 
perature in different places, especially in Salis- 
bury, and much importance was attached to these 
factors in determining the course of disease. 

Josiah Bartlett has left a record of success in 
treating what was called “cynanche maligna” 
(probably diphtheria), by bark and supporting 
measures, rather than by the more accepted treat- 
ment of bleeding and so forth. It is also a matter 
of record that he cured himself of a fever by 
drinking large quantities of cider, in defiance of 
his medical advisers. 

It is no wonder that homeopathy, with its pro- 
mulgation of an infallible therapeutic law and its 
substitution of small doses of the “indicated rem- 
edy” and the cold compress for the drastic meas- 
ures then in vogue, was hailed by many as a 
revolution in medicine. 

Inoculation for smallpox was the practice at 
that time, vaccination being not generally accepted 
until a later period. 

A page from Josiah Bartlett’s daybook gives 
a picture of an average day’s work: “Benjamin 
French, bleeding himself. Jonathan Stevens, 
drawing a tooth. Elisha Winslow, calling and 
emetic. Elisha Batchelder, cutting child’s tongue.” 

Joseph Bartlett, a nephew of Josiah Bartlett, prac- 
ticed in Salisbury during the latter part of the 
eighteenth century. Sample extracts from his day- 
book give the following data: 

Ensign Moses Garland to J. Bartlett, Dr. May 23, 

1778. Bleeding Lydia D. Sleeper, 8 pence. Decem- 

ber 4, 1778. Dressing his leg, 7 pence. January 1], 


1779. A visit, Elix. camph. opii theb., G. dracon. mag. 
alba. cm., Oleum anisi, etc. and tarrying, 8 shillings. 


Whether the 8 shillings was for the medicine or 
for the tarrying is an open question. 

The polypharmacy of this era was confined to 
drugs; the modern physician prescribes vitamins, 
biologicals, vaccines and so forth ad lib. 

Dr. Colby, also of Salisbury, was complained 
against because he raced horses on the Sabbath: 
he was so angered that he promptly left town. 

Dr. Asa Crosby, later of Gilmanton, began the 
practice of medicine in Mar!borough in 1785. 
Some time during the year, the authorities warned 
him to leave town, presumably because they were 
afraid he would become a public charge. He 
told them he would be glad to leave if they would 
pay his bills for professional services rendered. 
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This was apparently not done, since regrets were 
expressed by the townspeople because he had to 
leave. 

Dr. Nathaniel Peabody, of Exeter, was impris- 
oned for debt for twenty years; however, he was 
allowed the freedom of most of the town and 
praeticed medicine to a certain extent during that 
time. Dr. Stephen Tenney, also of Exeter, at- 
tempted unsuccessfully to reduce a dislocation of 
the shoulder; his failure so discouraged him that 
he abandoned the practice of medicine. 

Yellow fever, which was such a scourge in 
other sections of the country, reached New Hamp- 
shire in only one epidemic, brought to Portsmouth 
in 1798 by a sailing vessel. 

Influenza was epidemic at times and showed 
its characteristic clinical picture, with complica- 
tions affecting the ears, sinuses and lungs. 

“Spotted fever” was probably meningitis or ty- 
phoid fever, possibly typhus, although apparently 
sometimes confused with virulent influenza. “Scar- 
latina anginosa” was malignant scarlet fever. One 
is struck by the severity of its symptoms as de- 
scribed in medical books of the time; it is, of 
course, a fact that scarlet fever is much less viru- 
lent now than it was even a generation ago. 

The physicians of this period were as a class 
more active in civic and political fields than those 
of the present day, largely because they were 
among the few men in the community with a 
higher education, sharing this distinction with the 
minister. They often engaged in the prevailing oc- 
cupation of the day, namely, farming, partly as an 
avocation and partly to supplement the often 
meager income from the practice of medicine. 
Two of the New Hampshire signers of the Dec- 
laration of Independence were physicians, Josiah 
Bartlett and Matthew Thornton. 

Dr. John Rogers, of Plymouth, one of the in- 
corporators of the New Hampshire Medical So- 
ciety, was a conspicuous example of public serv- 
ice in many fields. He was the first college-bred 
man in Plymouth, first postmaster, member of the 
first board of school supervisors, one of the found- 
ers of the Academy and register of deeds for Graf- 
ton County; he was frequently called on to pre- 
side at town meetings, and was said to have sup- 
ported every public enterprise with zeal and con- 
spicuous activity. 

The old saying that history repeats itself, how- 
ever, is well exemplified in the person of our pres- 
ent governor, who combines dairy farming, man- 
ifold civic and social activities, and a distinguished 
political career with the practice of medicine. 

In the light of modern medical science, many of 
the practices of this period seem absurd. Yet 
many of our methods may seem just as absurd to 
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future medical generations. Those of us who have 
practiced medicine forty years or more can recall 
certain treatments, such as the cold-air cure for 
pneumonia, indiscriminate ovariotomy and the toi- 
let of the peritoneum in cases of general perito- 
nitis, all of which have been discarded. It is prob- 
able that the removal of tonsils, doubtless the com- 
monest operation today, will be much modified in 
time to come, and some of the shotgun vitamin 
therapy so popular today may seem absurd to our 
medical successors. 

The doctor of 1791 lacked the advantages of the 
modern diagnostic and therapeutic armamenta- 
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rium; he was obliged to depend almost entirely on 
symptoms for diagnosis and prognosis, and was a 
most careful observer, as attested by current med- 
ical literature. Yet he was a resourceful person, 
and I wonder how some of our Class A medical- 
school graduates would fare today if obliged to 
depend on their five senses as our medical fore- 
bears were. 

5 South State Street 

REFERENCES 
b — Herald of Liberty, Exeter, New Hampshire, January 21, 
2. sian H. D. Folk medicine in New Hampshire. New Eng. J. Med. 
224:487-492, 1941. 


3. Brookes, R. The General Practice of Physic. Sixth edition. 835 pp. 
Londen: T. Carman & F. Newbery, 1771. 


INSULIN RESISTANCE IN A CASE OF DIABETES MELLITUS 
AND CHRONIC LYMPHATIC LEUKEMIA* 


Report of a Case 


J. Exuior Levi, M.D.,* anp Henry T. Friepmanx, 


BALTIMORE 


ASES of severe insulin resistance have been 

reported by many observers." * The maxi- 
mum dose reported to date was given by Wiener* 
in 1938. He administered 3250 units in twenty- 
four hours to a fifty-eight-yearold man. No ex- 
planation for this phenomenon of insulin resistance 
has yet been given, although several have been 
suggested. We report the case of a diabetic and 
also leukemic patient who received 4000 units of 
insulin a day on four successive days. A thorough 
search of the literature has failed to reveal the ad- 
ministration of an insulin dose of this magnitude. 
Furthermore, the association of diabetes mellitus 
and leukemia has been reported in only 14 cases.’ ° 
Additional evidence for the infrequence of this 
occurrence is found in the files of the Sinai Hos- 
pital, where in over 83,000 admissions, from 1922 
to 1940, these diseases were diagnosed as associ- 
ated on only two occasions prior to the present 
case. 


This case is reported, not with any hope of ex- 
plaining the mechanism of insulin resistance, but 
because we believe this to be the largest dose 
of insulin ever administered to a human patient 
and because this is the first case of insulin-resistant 
diabetes in the presence of leukemia. 


Case REport 


H. G., a 64-year-old Jew, was admitted to the Sinai Hos- 
pital on February 17, 1940. The patient had suffered 
*From the Medical Service, Sinai Hospital, Baltimore. 


tFormerly, resident in medicine, Sinai Hospital. 
¢Formerly, intern in medicine, Sinai Hospital. 


from hypertensive cardiovascular disease for years, and 
had been deaf for many years. Two vears before admis- 
sion, he had « complete hemiplegia. The family history 
was noncontributory. The illness for which the patient 
was hospitalized began 1 week before admission with 
malaise, fever and cough. 

On admission, the temperature was 102.8°F., the pulse 
120, and the respirations 38. The blood pressure was 
200/100, and the weight 128 pounds. Physical examina- 
tion revealed a moderately well-nourished and well- 
developed man who was acutely ill, dyspneic and cyanotic 
but fairly alert and co-operative. There were herpes 
labialis and signs of consolidation of the lower lobe 
of the left lung. The heart was slightly enlarged, with a 
loud first sound at the apex and an accentuated aortic sec- 
ond sound. There was marked peripheral arteriosclerosis. 
The abdomen was full, distended and tympanitic through- 
out. The liver edge, which was not tender, was palpable 
four fingerbreadths below the right costal margin; the 
spleen was palpable one fingerbreadth below the left cos- 
tal margin. Multiple joints showed evidence of chronic 
hypertrophic arthritis. There was a residual left hemi- 
plegia and right facial weakness. The eyegrounds were 
obscured by cataracts. There was no lymph-node enlarge- 
ment, but the epitrochlear nodes were bilaterally enlarged. 
The blood showed a red-cell count of 4,240,000 with a 
hemoglobin of 12.6 gm., and a white-cell count of 94,700 
with 20 per cent adult and 26 per cent young polymor- 
phonuclear neutrophils, 51 per cent lymphocytes and 3 per 
cent monocytes. The urine showed a ++-++ test for 
sugar, but neither acetone nor diacetic acid. A serologic 
test for syphilis was negative. The blood urea was 62 mg. 
and the uric acid 4.8 mg. per 100 cc. 

The patient was treated with sulfapyridine and insulin, 
as well as with supportive measures. The temperature fell 
to normal in 60 hours, and he made an uneventful recov- 
ery from the pneumonia. The blood sugar fell from the 
admission level of 352 mg. to 192 mg. per 100 cc. in 15 
hours with the administration of 15 units of insulin, and 
the patient was regulated on a diet of 100 gm. carbo- 


225 


976 


hydrate, 60 gm. protein and 60 gm. fat, with 18 units of 
regular insulin twice a day. On this regime, there was 
no glycosuria, and the fasting blood-sugar level was 89 
mg. per 100 cc. Further study of the blood revealed to- 
tal white-cell counts varying from 77,000, with 76 per cent 
lymphocytes, to 230,000, with 86 per cent lymphocytes. At 
no time were any blast forms seen. The platelet count 
was 194,000. The basal metabolic rate was +20 per 
cent. A bone-marrow aspiration was interpreted as typical 
of chronic lymphatic leukemia. The patient was dis- 
charged on March 21, with diagnoses of lobar pneumonia, 
hypertensive cardiovascular disease, with cardiac dilatation 
and hypertrophy, old hemiplegia, chronic lymphatic 
leukemia and diabetes mellitus, 

The patient was readmitted on August 26. Since March, 
he had been fairly well until 4 weeks before admission, 
despite a gradual weight loss of 28 pounds and the devel- 
opment of a painful, indolent ulcer on the left heel. 
Weekly fasting blood-sugar determinations during the 
interval averaged about 128 mg. per 100 cc. On July 31, 
the patient noted polydypsia and polyuria. The fasting 
blood-sugar level at this time was 330 mg. per 100 cc. 
He was treated at home with orange juice and insulin, 
and within a few days, the blood-sugar level was 98 mg. 
per 100 cc. He was then returned to his previous diet. 
On August 17, he showed a ++++ test for glycosuria 
and received 130 units of insulin. Within 24 hours, the 
urine showed a ++ test for sugar. On August 18, the 
insulin was increased to 150 units a day; it was kept at 
this level for 5 days. This only partially controlled the 
glycosuria. On August 22, the fasting blood-sugar level 
was 350 mg. per 100 cc., and the patient was again placed 
on four feedings of orange juice, with four doses of in- 
sulin during each 24 hours. On August 24, the urine 
was sugar free, and the blood-sugar level 250 mg. per 
100 cc. On August 25, the patient received 255 units of 
insulin in four doses, and the urine showed a + test for 
glucose in the evening. On the day of admission, the 
fasting blood-sugar level was 225 mg. per 100 cc., and 
the urine showed a ++ test for sugar. Physical exam- 
ination on admission revealed a temperature of 99°F., a 
pulse of 100, and respirations of 20; the blood pressure 
was 210/65. The patient was poorly nourished and ap- 
peared chronically ill. There was generalized lymph-node 
enlargement. The fundi were poorly visualized, but the 
disks appeared normal; there were arteriosclerotic changes 
in the vessels, but no evidence of retinopathy. The ton- 
sils were enlarged, without evidence of infection. There 
was a chronic superficial ulcer on the posterior aspect 
of the left heel. Otherwise, the physical findings were 
the same as those on the first admission. The blood 
showed a red-cell count of 4,500,000 with a hemoglobin 
of 14.5 gm., and a white-cell count of 63,000 with 8 per 
cent neutrophils, 4 per cent eosinophils and 88 per cent 
lymphocytes. The blood urea was 37 mg. per 100 cc., 
the blood uric acid was 5.2 mg. per 100 cc., and the 
basal metabolic rate was +31 per cent. The blood- 
sugar level was 327 mg. per 100 cc., and the carbon diox- 
ide combining power was 53.2 vol. per cent. The urine 
showed a + test for albumin, a +++-+ test for sugar, 
a ++ test for acetone and no diacetic acid. Sterecroent- 
genograms of the skull revealed no abnormalities. A hip- 
puric acid test for liver function showed 100 per cent 
efficiency. 

Except for congestive heart failure during the last week 
and persistence of the painful ulcer on the left heel, the 
patient was practically asymptomatic. He showed a daily 
evening rise of temperature to 101°F. The white-cell 
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count varied from 61,000 to 225,000, with 85 to 95 per 
cent lymphocytes, and an occasional blast was seen. The 
eosinophil count varied from 2000 to 8000, and on one oc- 
casion rose as high as 18,000. On September 2. the pa- 
tient developed a rather marked hematuria, which per- 
sisted throughout this admission and was followed by a 
moderate anemia, for which the patient was transfused 
with 350 cc. of blood. 

On admission, the patient was given his old diet of 
100 gm. carbohydrate, 60 gm. protein, 60 gm. fat. Dur- 
ing the first 24 hours, he received 100 units of insulin, but 
the blood sugar remained above the admission level. For 
the next 48 hours, 2080 units were required. At the end 
of this period, the blood-sugar level was 109 mg. per 
100 cc., and the patient developed hypoglycemia, with 
symptoms; insulin was omitted for 16 hours. Beginning 
August 29, insulin was gradually increased for 15 days 
until the patient received 4000 units in 24 hours, 800 
units of which were protamine zinc insulin. He received 
this dose for 4 days, during which the blood-sugar levels 
varied between 200 and 450 mg. per 100 cc. On Septem- 
ber 17, the amount fell to 66 mg. per 100 cc., and the pa- 
tient again developed symptoms of hypoglycemia. The 
insulin dosage was reduced, and for 3 days he received 
from 1100 to 1300 units a day, the blood-sugar levels vary- 
ing from 66 to 356 mg. per 100 cc. On September 20 
and 21, 3100 units of insulin were administered each day, 
and the amounts of blood sugar ranged from 344 to 476 
mg. per 100 cc. On September 22, the patient had a 
marked hypoglycemic reaction after receiving 2000 units, 
which was treated with intravenous glucose. During the 
next 24 hours, the blood-sugar levels averaged about 60 
mg. per 100 cc., and he received 300 units of insulin. For 
the next 8 days, the insulin requirements gradually rose 
again, unul on September 30 and October 1, he received 
3200 units a day, with blood-sugar levels ranging from 
400 te 500 mg. per 100 cc. Another hypoglycemic phase 
ensued for 4 days. Insulin was withdrawn for 96 hours, 
and carbohydrate administered by mouth and vein. This 
was the only occasion on which the patient developed 
generalized hypoglycemic convulsions. On October 4, 
he began to show signs of congestive cardiac failure. On 
October 7, the hypoglycemia ceased, and the blood sugar 
began to rise again. Insulin was administered in moderate 
doses, but despite this and other treatment, acidosis super- 
vened and congestive cardiac failure progressed. The pa- 
tient died on October 11, 6% weeks after admission. Per- 
mission for autopsy was not obtained. 


Discussion 


This case is of interest because of the size oi 
the insulin dose and the coincidental occurrence 
of leukemia. 

The patient received 76,195 units of insulin in. 
forty-seven days, or an average of 1621 units every 
twenty-four hours. During this entire period, he 
was under hospital conditions and at complete 
bed rest. The insulin was obtained from several 
different sources, and included 1280 units of zinc 
insulin crystals and 9950 units of protamine zinc 
insulin. Insulin from different sources was used 
to exclude the possibility of an inactive lot of in- 
sulin and of allergic reactions to animal insulins. 

Two recent articles'’?* have thoroughly re- 
viewed the subject of insulin resistance and the 
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many suggestions that have been made concerning 
its mechanism. The general conclusion in both 
these articles is that nothing is known that will 
satisfactorily explain such a high degree of insulin 
insensitivity. 

Root and Carpenter’ have approached the prob- 
lem of insulin resistance by the determination of 
respiratory quotients to study the metabolism of 
glucose in diabetic patients under various condi- 
tions. In uncontrolled diabetes, the fasting respira- 
tory quotient is low, but rises rapidly to normal 
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kemia, persistent eosinophilia and an indolent ul- 
cer of the left heel. 

The increase in insulin requirement, occasioned 
by complicating infection, never reaches the propor- 
tions attained in this case even in the presence of 
severe acute infections, and this superficial chronic 
ulcer can therefore be excluded as a possible cause 
of the insulin resistance. 

The eosinophilia is worthy of comment only 
because several cases previously reported! 1° ex- 
hibited insulin resistance associated with allergic 


@B PROTAMINE ZINC INSULIN 
CRYSTALLINE ZINC INSULIN 


REGULAR INSULIN 


INSULIN 


DOSAGE 
UNITS 
PER 
24 HRS. 


2000} 


1S004+ 


BLOOD 
SUGAR 
MG% 


REACTION 


GLYCOSURIA 
GM PER 
24 HRS. 


ATL 


AVAILABLE 
CHO 


INTAKE 


GM. PER 
24 HRS. 


DAYS 28 3x0 3 5 9 


Ficure 1. 


after a few days of insulin therapy. Patients under 
insulin treatment show a rise in the fasting level of 
the respiratory quotient if the amount of carbohy- 
drate in the diet is increased. In cases of insulin re- 
sistance in which insulin efficiency is seriously im- 
paired, the respiratory quotient can be raised to a 
normal level if sufficient insulin is given. This in- 
dicates at least a partial correction of the disturbed 
carbohydrate metabolism. In addition, Root and 
Carpenter point out the cyclic character of insulin 
resistance, which this case demonstrates so well. 
Although no necropsy was performed on this 
patient, clinical study revealed no evidence of pitui- 
tary or hepatic dysfunction. The only complicat- 
ing conditions that might have been related to the 
insulin insensitivity were chronic lymphatic leu- 


Summary of Clinical Data. 


manifestations. There was no other evidence of 
allergic reaction to insulin in the present case, and 
no definite correlation between the insulin dose 
and the eosinophil level. 

Review of the 14 reported cases of associated 
diabetes mellitus and leukemia reveals 4 cases of 
chronic myeloid leukemia, 8 cases of chronic lym- 
phatic leukemia, 1 case of acute myeloid leukemia 
and 1 case of monocytic leukemia. The 2 patients 
previously observed at the Sinai Hospital had 
chronic myeloid leukemia. 

The association of insulin-resistant diabetes and 
leukemia raises the interesting possibility that the 
increase in blood leukocytes may have some ef- 
fect in reducing the efficiency of insulin. In 1933, 
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an anti-insulin substance in the leukocytes of leu- 
kemic blood. This substance possessed a trypsin- 
like activity. Several observers have suggested the 
presence of an anti-insulin substance in the blood 
or tissues of leukemic patients. Although no at- 
tempt was made to demonstrate the presence of 
insulin inactivating substances in this case, this 
mechanism is mentioned as a possible explanation. 
Against this hypothesis is the absence of insulin 
resistance in any of the previously reported cases 
of diabetes associated with leukemia. 


SUMMARY 


A fatal case of extreme insulin-resistant diabetes 
associated with chronic lymphatic leukemia is pre- 
sented. Seventy-six thousand, one hundred and 
ninety-five units of insulin were administered in 
forty-seven days. On four successive days, the pa- 
tient received 4000 units in each twenty-four hours. 
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LEUKEMIA: AGRANULOCYTOSIS* 


Hexry Jackson, Jr., M.D.7* 
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LEUKEMIA 


INTROBE and Mitchell! once more, and 

very properly, emphasize the facts that any 
organ of the body may be involved in the leukemic 
process and that the initial symptoms of leukemia 
may therefore be of the most varied sort. These 
authors write, “Such different disorders as acute 
thyroiditis, osteomyelitis, tuberculosis, pelvic tu- 
mor, subacute bacterial endocarditis, infection of 
the eye, breast tumor, gallbladder disease, coronary 
thrombosis, paroxysmal tachycardia and _brucello- 
sis were considered when the patient was first 
observed because the clinical pictures were so 
suggestive of these diseases.” To this list could 
be added many more conditions — especially, ob- 
scure oral sepsis, rheumatic fever and acute ap- 
pendicitis. Most of their cases were examples of 
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acute or subacute leukemia. However, the pro- 
tean character of the chronic as well as the acute 
leukemias and of the leukemoid states can scarcely 
be overemphasized. Without a full appreciation 
of the vagaries of these conditions, the proper diag- 
nosis may be missed when it could otherwise be 
easily made. 


The bone changes seen in patients with acute 
leukemia are again stressed by Mendl and Saxl,? 
who described the following: a local proliferation 
in the bone marrow, with erosion of the bone 
trabeculae and subsequent cavity formation; peri- 
osteal proliferation; and increased bone forma- 
tion about the cavities mentioned above. Such 
changes are particularly apt to be seen in chil- 
dren; they are uncommon in adults. Their detec- 
tion may lead to a correct diagnosis of leukemia in 
cases with atypical blood pictures; on the other 
hand, such lesions may give rise to symptoms 
closely simulating those of rheumatic fever and 
may therefore lead the clinician astray unless he 
is aware of their true significance. 
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Moloney® once more emphasizes the importance 
and frequency of mouth lesions in acute leukemia. 
This aspect of leukemia is of great significance to 
the oral surgeon and the dentist, as well as to 
the internist; in fact, some oral surgeons always 
do a complete blood study on any patient with 
an obscure oral lesion — a very wise precaution. 

It is now increasingly well recognized that many 
pathologic conditions may give rise to hematologic 
pictures very closely similar to those of true 
leukemia,’ and recently Jackson, Parker and Lem- 
on’ have described a series of cases that from both 
a clinical and hematologic viewpoint resemble 
either hemolytic anemia or chronic myelogenous 
leukemia. It was not the intention of these authors 
to define and describe a new disease but rather to 
delineate a clinical and pathologic syndrome that 
was, in their opinion, worthy of separation from 
the hemolytic anemias and the leukemias simply be- 
cause the usual therapy of these conditions — sple- 
nectomy and_ irradiation, respectively — usually 
brought about speedy death in the disease that 
they describe as agnogenic myeloid metaplasia. 
The condition runs a chronic, comparatively asymp- 
tomatic course. The spleen is often greatly en- 
larged. A past history of mild polycythemia may 
be elicited. The red cells are frequently abnor- 
mally fragile, and show a marked variation of 
size and shape. Nucleated red cells out of propor- 
tion to the degree of anemia present are often 
seen, and there is almost always a definitely leuke- 
moid type of white-cell reaction. The bone mar- 
row may be fibrotic, aplastic, normal or hyper- 
plastic; it never shows the characteristic features 
of true leukemia. The fibrotic spleen shows scat- 
tered areas of erythropoiesis and myelopoiesis, but 
the Malpighian corpuscles are for the most part 
intact, and the diffuse sheetlike infiltration so com- 
monly seen in leukemia is absent. The relation 
of this syndrome to true leukemia, hemolytic ane- 
mia, polycythemia and benzol poisoning must re- 
main sub judice. It is possible that certain in- 
dustrial solvents play a role in its initiation." 

The treatment of acute and chronic leukemia 
still remains unsatisfactory. 

It is the general consensus that patients suffer- 
ing from acute leukemia should be treated for 
symptoms only.’ As Lucia® states: “It is more 
valorous to be conservative in the treatment of 
acute leukemia. It is rarely benefited by any 
sort of treatment.” I heartily agree: with the 
obvious reservation that symptomatic treatment — 
especially transfusion to combat bleeding — is clear- 
ly indicated so long as it is possible to alleviate 
the patient’s distress by nonspecific measures. 
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Those agents commonly used’ to combat chronic 
leukemia are either useless or dangerous. 

For patients with chronic leukemia, —of what- 
ever sort, — irradiation still remains the treatment 
of choice. Lucia‘ has admirably summarized pres- 
ent-day knowledge —or lack of it—in this re- 
spect. He believes that treatment should be con- 
sidered: when the leukocyte count is over 200,000; 
when the effects of- mechanical pressure produce 
symptoms; when there is a marked and progressive 
anemia; when weight loss is a prominent factor, 
and especially when it is due to gastrointestinal 
dysfunction; when there are hemorrhagic mani- 
festations; when the temperature remains elevated; 
and when the basal metabolic rate is high. He ex- 
pressly states, “Do not treat a leukocytosis.” I 
take this to mean that he would not treat a pa- 
tient with leukemia who had a high white-cell 
count but who had no complaints whatever. This 
seems to be a conservative view. Unfortunately, 
there are few such patients — particularly in the 
myelogenous group. It has been for a long time 
my own opinion that any patient with chronic 
leukemia who has any symptoms properly refer- 
able to the disease — be they ever so slight — should 
be treated. The majority of those interested in this 
field agree on this point. On the other hand, it 
is the sincere and carefully considered opinion 
of some workers that completely asymptomatic 
cases of chronic leukemia do not need specific treat- 
ment. 

There is a growing belief that the smallest dose 
of x-ray that will produce the desired result is the 
best. Dowdy and Lawrence® believe that each 
case should be individualized and that initially 
from 25 to 50r should be directed to the spleen, 
to the involved nodes or te quadrants of the body, 
and that further treatments should be given as 
indicated by the patient’s course. These investi- 
gators give daily doses as required but properly 
warn that a rapid decrease in the white-cell count 
Necessitates an interruption of the treatment un- 
til the count has become stabilized. This latter 
point needs especial emphasis. The routine, un- 
controlled continuance of any form of x-ray ther- 
apy may result in a dangerous degree of leuko- 
penia—even death. One cannot predict in ad- 
vance how much irradiation will be required, and 
it may seriously be questioned whether daily doses 
—even though small—are entirely safe in all 
cases. The white-cell count in patients with leuke- 
mia occasionally falls with great rapidity days or 
weeks after the last treatment, even though this 
was as small as 25 or 50r. 

Murphy,’” writes, “The most obvious and seri- 
ous fault [of treatment] appeared to be that of 
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allowing the patient to develop repeated relapses 
during which the disease has progressed followed 
by intensive treatment at a time when the general 
condition is poor.” That practically every investi- 
gator in this field has done his best to avoid this 
sequence of events need hardly be pointed out. 
Murphy goes on to state that there is a “belief 
held by many clinicians that the patient with 
chronic leukemia is not in better condition with 
a low than with a high leukocyte count.” “It is 
quite obvious,” he says, “that with the method 
of therapy often employed such might be the case. 
Massive x-ray dosage is applied over the spleen 
at a time when the patient is weakened after suf- 
fering from anorexia and nausea and with a high 
leukocyte count.” “Massive x-ray dosage,” in the 
true sense, should never be used in patients with 
leukemia, and treatment should always be insti- 
tuted as soon as symptoms of whatever sort ap- 
pear. Treatment should never be withheld until 
the patient’s general condition is poor and _ his 
efficiency low. To do so is to court disaster. Few 
students of the disease would be so bold. Mur- 
phy, himself, advocates 50 to 60r at a time to the 
entire body by the spray technic. This general 
scheme of treatment seems reasonable. Yet 50r 
spray may in certain cases be too large a dose, 
and certainly Reznikoff"’ is correct when he warns 
that “it is important to determine therapy not 
on any routine but on what the patient shows 
at the particular time and how the patient re- 
sponds to the particular therapy at a time.” 

It is possible that spray irradiation to the entire 
body at appropriate intervals (weeks), with due 
regard for the patient’s signs and symptoms and 
his total red-cell and white-cell counts, is the most 
effective treatment today. It may further be neces- 
sary to give regional treatments to the spleen or 
greatly enlarged lymph nodes; for the latter are 
not infrequently entirely unaffected by spray ir- 
radiation even though the total white-cell count is 
greatly reduced and the patient’s general condition 
apparently improved. 

It is curious that so few investigators refer to the 
red-cell count or its bearing on the general situa- 
tion. The problem of leukemia — with certain ob- 
vious limitations — resolves itself into the mainte- 
nance of a reasonably normal red-cell count rather 
than the reduction of the white-cell count to cer- 
tain arbitrary levels. ‘The inestimable value of 
transfusions in chronic leukemia is seldom stressed. 
It should be. More than one patient has been 
kept alive and at his usual work for long periods 
by repeated transfusions, without irradiation of 
any sort. Furthermore, no patient should be given 
irradiation therapy if marked anemia is present, 
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even though in general such treatment, by par- 
tially freeing the bone marrow of the abnormal 
white cells, may have a beneficial effect on eryth- 
ropoiesis. Several transfusions may be necessary 
to raise the red-cell count to a level at which ir- 
radiation may be safely and beneficially given. 

The role of radio-phosphorus in the treatment 
of leukemia has yet to be fully evaluated. It is 
clear that such substances should be tried under 
proper conditions by physicians conversant with 
the disease. It is equally clear that this form of 
therapy should not yet pass into general use or be 
regarded as definitely superior to other forms of 
irradiation. Lawrence™ concludes that it is too 
early “to estimate fairly this form of therapy.” 
Erf, Tuttle and Lawrence™ give a very complete 
discussion of the use of radio-phosphorus in leu- 
kemia and consider that it “is as effective as other 
types [of treatment] in general use, can be easily 
administered orally or intravenously, produces no 
nausea, weakness or anorexia . . . and the results 
are sufficiently encouraging to warrant intense in- 
vestigation.” One might perhaps substitute the 
word “critical” for “intense.” According to these 
authors, acute leukemia does not respond any bet- 
ter to radio-phosphorus than to any other form 
of therapy. 


AGRANULOCYTOSIS 


It is now common knowledge that the great ma- 
jority of cases of agranulocytosis are secondary to 
some drug, but I am inclined to agree with Drev- 
erman and Gardner™ that some are truly idio- 
pathic. Furthermore, it has long been recognized 
that severe neutropenia indistinguishable from the 
classic agranulocytosis may be secondary to over- 
whelming sepsis. In practice, it is difficult, if not 
impossible, to distinguish between idiopathic agran- 
ulocytosis and the leukopenia associated with cer- 
tain drugs, overwhelming sepsis and industrial 
poisons. The term “agranulocytosis,” as used in 
this article, is therefore not restricted to the classic 
definition, but includes states of extreme leuko- 
penia and neutropenia associated with the above- 
mentioned conditions. 

Aminopyrine is now less often a provocative 
cause, for the simple reasons that the dangers of 
this drug have become rather widely appreciated 
and that the sale of the drug is limited by law, but 
it must be remembered that aminopyrine may be 
an ingredient of many of the lesser known seda- 
tives and analgesics, and one should be extremely 
cautious before administering such therapeutic 
agents unless their composition is definitely known 
and attested. Several fatal cases of agranulocy- 
tosis have followed the administration of Causa- 
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lin,’ *° and without much question many more 
such cases due to similar drugs of uncertain com- 
position have occurred but have not been reported. 

Preparations containing gold are an occasional 
cause of agranulocytosis. This subject has been 
recently reviewed by Anderson and Palmer." It 
should be remembered that some of the pathologic 
states for which gold salts are administered may 
in themselves be attended by severe and perhaps 
fatal leukopenia. 

With the ever-increasing use of the sulfonamide 
compounds, an increasing number of cases of 
agranulocytosis are directly traceable to these 
drugs.'-** 

In a series of personally collected cases, 109 fol- 
lowed the use of some drug. Thirty-four followed 
sulfanilamide, 8 sulfapyridine, 39 aminopyrine, 7 
Allonal and 4 Causalin. In decreasing frequency, 
the following drugs were apparently causative: 
Cibalgine, Acetanalid, Amidophen, cinchophen, 
Amytal Compound, Bismarsen and_neocincho- 
phen. It is probable that any of the sulfonamide 
compounds may cause agranulocytosis; hence, the 
disproportionately large number of cases that are 
reported after sulfanilamide is perhaps due to the 
fact that this drug has, so far, been more widely 
used than any other of the series. Hadler*’ re- 
ports a case apparently due to Allurate; the patient 
recovered following the use of Pentnucleotide and 
Reticulogen. This single case report raises the 
serious question of whether agranulocytosis may 
not be brought on by barbiturates, heretofore con- 
sidered blameless. 

It is essential to remember, as Rinkoff and 
Spring”’ point out, that fatal agranulocytosis may 
follow even small doses of any of the incriminated 
drugs, and all should therefore be used with the 
greatest caution. I agree with these authors that 
such therapeutic agents should seldom be used pro- 
phylactically, and it may seriously be questioned 
whether aminopyrine should ever be used except 
as an analgesic in patients suffering from incura- 
ble disease. 

The treatment of agranulocytosis still remains 
a matter of debate. Forkner** appears to regard 
all forms of therapy as useless. Such pessimism 
does not favor the acquisition of further data re- 
garding the therapeusis of a disease admittedly 
fatal in some 70 per cent of the cases. On the 
other hand, Goldhamer, Sturgis Bethell‘ 
write: “We do not agree with Forkner in labelling 
as useless all forms of treatment which have been 
suggested for agranulocytosis. It is . .. four*] 
opinion that there does exist evidence which sug- 


*Personal communication from Dr. Cyrus C. Sturgis correcting a misprint 
in the article. 
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gests strongly that pentnucleotide and blood trans- 
fusions are superior to other forms of therapy 
and should be employed in all cases.” Others" 
recommend Pentnucleotide and yellow bone mar- 
row, both of which agents, in their opinion, play 
a role in the maturation of the white cells. Strong,”” 
discussing 3 cases of granulopenia apparently due 
to infection, states: 


Although the discontinuance of the therapeutic 
agent [sulfonamide compound] is probably the only 
measure necessary when the granulocytes reach a low 
level, pentnucleotide appears to accelerate the rate of 
recovery of the bone marrow, and this drug may 
prove to be a useful therapeutic addendum for us 
with young patients. A combination of attempts to 
control the infection, discontinuance of drugs which 
may affect [adversely] the bone marrow, the use of 
frequent transfusions and the administration of pent- 
nucleotide seems the logical form of treatment ‘ 


The question of the administration or continu- 
ance of the sulfonamide compounds in the presence 
of extreme leukopenia must be a matter to be 
decided in each case. Three points, however, seem 
clear. Firstly, if the agranulocytosis is patently 
or probably due to the drug, the latter should be 
summarily stopped. Secondly, if the agranulocyto- 
sis is obviously caused by an infeciuon ordinarily 
amenable to treatment with the sulfonamide com- 
pounds (for example, pneumococcal pneumonia), 
these therapeutic agents should be immediately 
started together with such other measures — for 
example, Pentnucleotide -- as the physician in 
charge believes may help restore the white-cell 
count to normal levels. Thirdly, the mere with- 
drawal of the offending drug does not always suf- 
fice to restore the white-cell picture to normal, espe- 
cially if the leukopenia and granulocytopenia have 
been extreme, in spite of a rather general belief 
that withdrawal is sufficient. Such optimism is 
based largely on reports of cases with moderate 
leukopenia (for example, 3000 white cells, of which 
20 per cent were polymorphonuclear neutrophils). 


_ In 72 personally collected cases of extreme agranulo- 


cytosis (without anemia of moment) due to sul- 
fonamide compounds or other drugs, recovery oc- 
curred in but 30 per cent of those in which with- 
drawal of the drug was the only measure taken. 
In 26 similar cases in which the drug was with- 
drawn and adequate amounts of Pentiaucleotide 
(40 cc. a day) were given, recovery occurred in 
66 per cent. The series is small, but the results 
are suggestive. In any event, daily white-cell and 
differential counts should be done on all cases sus- 
pected of having agranulocytosis, and energetic 
measures should be immediately started if the 
diagnosis is established. 
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If one has faith in any of the therapeutic meas- 
ures advocated, the value of prompt diagnosis 
and treatment cannot be overemphasized. If one 

maintains a robust pessimism, the acquisition of 
hematologic data is purely of academic interest. 
It is my own belief —and it is shared by others 
—that all patients under treatment with any 
drug that has been incriminated should have fre- 
quent blood-cell and differential counts and that 
if the total granulocyte count is found to be very 
low, immediate treatment should be instituted — 
whether one chooses Pentnucleotide, frequent 
transfusions, yellow bone marrow or a combina- 
tion of two or more treatments. The same prin- 
ciple holds true of patients with a severe sore 
throat, perhaps the commonest initial symptom of 
agranulocytosis. It is furthermore imperative that 
treatment should be intensive — with Pentnucleo- 
tide, no less than 40 cc. a day should be given 
and continued until a favorable response has oc- 
curred or until it is apparent that no benefit will 
accrue. 

It is perhaps worth pointing out that those 
measures designed to combat agranulocytosis will 
not benefit patients with aplastic anemia or those 
with aleukemic leukemia, both of which condi- 
tions may be confused with agranulocytosis. But 
it is equally important to note that these thera- 
peutic agents can do no harm in such cases. If 
there is the slightest doubt concerning the diag- 
nosis, the patient should be treated as a case of 
agranulocytosis. 
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CASE 27511 


PRESENTATION OF CASE 


A thirty-six-year-old physician was admitted to 
the hospital because of a long history of “recur- 
rent pneumonia,” treated in several different out- 
side hospitals. 

Twenty-two years before entry, the patient had 
epidemic influenza, with probable left-sided pleu- 
risy. After recovery, he was in good health for 
six years. Then, while in college, following an 
upper respiratory infection, he developed “pneu- 
monia of the left lower lobe,” which resolved 
slowly over a period of three months. From that 
time on, he felt “rundown.” Fifteen years before 
entry, while in his first year at medical school, he 
again had an extended attack of “left-lower-lobe 
pneumonia,” following an upper respiratory infec- 
tion; there was slight hemoptysis at the onset. In 
the later stages of the illness, the patient coughed 
up “pus.” Several chest taps failed to reveal fluid. 
A rib resection was considered but not under- 
taken. He was fairly well for about three months, 
only to have another similar episode; a productive 
cough remained after the other symptoms had 
cleared. He was therefore bronchoscoped, and an 
“obstruction” removed from the bronchus to the 
left lower lobe. Microscopic sections were said to 
have shown “bronchiogenic carcinoma or granu- 
loma.” Subsequent bronchoscopies were per- 
formed at lengthening intervals, with occasional 
application of iodine to the site of the former ob- 
struction. This course of treatments brought 
marked improvement, and the patient was quite 
well for several years. In a check-up examination 
two years later, an instillation of lipiodol was 
said to have shown some left-lower-lobe bronchi- 
ectasis, but no obstruction. A bronchoscopic 
check examination, ten years later, was considered 
essentially negative. During this long interval, 
the patient remained quite well. Then, seven 
months before entry, he again went through the 
sequence of upper respiratory infection, slight 
hemoptysis and “left-lower-lobe pneumonia,” last- 
ing about a month. After the acute phase of the 
illness, he remained somewhat tired. A_ roent- 
genogram of the chest showed the heart shifted 
to the left, and the lung fields fairly clear. About 
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four months before entry, another respiratory in- 
fection was followed by slight hemoptysis and 
“left-lower-lobe consolidation.” The temperature 
spiked to 102°F. for about a month. The patient 
was bronchoscoped at least ten times, with re- 
moval of a “left-lower-lobe obstruction,” and sub- 
sequent drainage of pus. Convalescence was grad- 
ual, with reduction in the temperature and the 
amount of sputum coughed up. Most of the 
30 pounds of weight lost during the active phase 
of the illness was regained. In the few months 
preceding entry, the patient felt fairly well, be- 
tween recurrent bouts of fever up to 101°F., which 
lasted four or five days and were associated with 
severe night sweats. The sputum averaged 3 or 
4 tablespoonfuls a day. 

The family history was not of interest, except 
that the patient was one of twins. Prior to the 
onset of his series of illnesses, he had been quite 
athletic and active. He said that he was “allergic” 
to a number of substances, including iodides. 

On admission, the patient appeared strong and 
well developed, with a moist skin that seemed 
pale although tanned. The trachea and heart were 
shifted to the left. The heart was otherwise nor- 
mal. There was dullness posteriorly over the area 
of the left lower lobe, with bronchial breathing, 
increased whispered and voice sounds, and de- 
creased tactile fremitus. There were no rales. 
The diaphragm was high on the left side, but 
showed good excursions on the right. The ab- 
domen was normal. The fingernails were slight- 
ly ridged, but were not clubbed. 

The temperature was 98.6°F., the pulse 78, and 
the respirations 20. The blood pressure was 134 
systolic, 74 diastolic. 

Examination of the blood showed a red-cell 
count of 5,080,000 with 15.3 gm. hemoglobin, and 
a white-cell count of 11,800 with 68 per cent poly- 
morphonuclears. The blood Hinton reaction was 
negative. The serum protein was 5.6 mg. per 
100 cc. The urine was normal. Culture of the 
sputum grew alpha hemolytic streptococci. 

A roentgenogram of the chest showed slight 
elevation of the left diaphragm, with limited para- 
doxical motion. The left-lower-lung field was 
evenly dense, up to the level of the third rib an- 
teriorly. There was questionable narrowing of 
the left-lower-lobe bronchus. The left hilus was 
placed low. The mediastinum was displaced 
markedly to the left, with a shift in that direction 
on inspiration. The upper part of the left lung 
field was bright, and the right lung field was 
clear. Another roentgenogram of the chest, five 
days later, was essentially similar. 

An electrocardiogram was normal except for a 
tendency to slight left-axis deviation. 
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On the seventh hospital day, an operation was 
performed. 
DIFFERENTIAL 


Dr. Avams*: The outstanding character- 
istic of this history is the symptomatology asso- 
ciated with recurrent episodes of localized pul- 
monary infection over a sixteen-year period in a 
young man who was otherwise in good health. 
Since chronic pulmonary infection is always a 
suppurative process, differential diagnosis should 
be concerned with only two problems: the na- 
ture of the infection and its primary cause. I 
shall discuss the type or nature of the infection 
before its cause, since that is the sequence in 
which pulmonary disease is considered clinically, 
the presenting symptoms being, based on an 
etiology that is rarely, in itself, manifest. 

The influenza from which the patient suffered 
at the age of fourteen, twenty-two years before 
entry, during the great influenza epidemic of 
1919, I am inclined to accept as diagnosed be- 
cause it is not statistically unlikely that he should 
have had the disease in that year, and because 
his subsequent good health for the next six years 
seems to classify it as an isolated case of acute 
infection and recovery. Then, at the age of twen- 
ty, sixteen years before entry, he had an attack 
of so-called “left-lower-lobe pneumonia,” which 
required three months to resolve, and left him 
rundown. Pneumonia that requires three months 
to resolve either has been complicated by unrec- 
ognized empyema or is not true pneumococcal 
pneumonia. Barring empyema, the cause is more 
likely to be lung abscess or pneumonitis second- 
ary to bronchial obstruction. 

A year later, the patient had a second extended 
attack of left-lower-lobe pneumonia, accompanied 
initially by hemoptysis and terminally by pus. The 
common reasons for hemoptysis are categorically 
easy to state, although selection of the proper rea- 
son in a specific case may require much analysis 
and more or less specialized methods of diagnosis, 
such as bronchoscopy and the injection of iodized 
oil. Hemoptysis implies mechanical injury, inva- 
sion, ulceration or necrosis of some part of the 
bronchial mucosa, and may be secondary to a for- 
eign body, a benign or malignant tumor, infections 
like bronchiectasis and lung abscess, or lack of 
oxygenation of the tissues from infarcts or ad- 
vanced mitral stenosis. I must add a small group 
in which one simply cannot determine the cause 
of the bleeding. All thoracic clinicians have en- 
countered them. The late appearance of purulent 
sputum in this case indicates that an infection 
was instrumental in causing the hemoptysis. Em- 
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pyema was suspected, and unsuccessful chest taps 
ensued, undoubtedly done after the misinterpre- 
tation of the x-ray shadow of lobar consolidation 
or collapse as pleural fluid. This is a common 
error and carries the hazard of producing the dis- 
ease it is designed to detect. Another common 
reason why a chest tap may fail to reveal fluid is 
that the needle is inserted t6o0 low in the chest. 
The next episode, three months later, was fol- 
lowed by a productive cough, and this sign must 
be added as another bit of evidence in the case 
that I am building for chronic bronchopulmonary 
suppuration. 

At this time, two years after the onset of the 
disease and fourteen years before entry, the pa- 
tient was bronchoscoped, and an “obstruction” 
removed from the left-lower-lobe bronchus. I am 
left to guess what the obstruction was, and for 
the delectation of this audience it is of course 
hoped that I shall guess wrong. Again, speaking 
generically, the varieties of bronchial obstruction 
are easy to classify. They may come only from 
without or within the patient. If from without, 
they are, ipso facto, foreign bodies; if from with- 
in, they are benign or malignant tumors, liquid 
or inspissated secretions, or stenosing processes sec- 
ondary to infections or pressure. Here, as in cases 
of hemoptysis, decision in terms of the individual 
patient is more difficult than textbook enumera- 
tion. I shall discount completely the microscopic 
report of bronchiogenic carcinoma, which when 
untreated is incompatible with a subsequent life 
of fourteen years. In spite of alleged evidence in 
the literature to the contrary, most tumors with 
microscopic diagnoses of bronchiogenic carcinoma 
made in patients found to be alive several years 
afterward without surgical intervention have 
proved, on critical review of the slides, to be be- 
nign adenomas of the bronchus. The bronchial 
application of iodine is neither recommended nor 
believed to be helpful therapy. Iodized-oil in- 
stillation two years later in this patient revealed 
bronchiectasis, and thus completes the data on the 
nature of the intrapulmonary process. 

I shall try to determine the primary cause of 
this process. Carcinoma has been excluded. Ex- 
cept for the check bronchoscopy some years after 
the first, I find it troublesome to exclude a benign 
adenoma, because many of the criteria for adenoma 
have been fulfilled: there was bronchial obstruc- 
tion, with repeated slight hemoptyses; there were 
frequent episodes of pneumonitis; there was proved 
bronchiectasis peripheral to the observed area of 
obstruction; and by x-ray films, the heart was 
shifted toward the lesion. But the obstruction 
seen at the first bronchoscopy was gone at the 
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second. Adenomas do not disappear; they grow 
larger, and the extrabronchial growth is often dis- 
proportionate to the intrabronchial, causing both 
intrinsic occlusion and extrinsic pressure. This sit- 
uation could hardly have been missed. Therefore, 
I am forced to say that the patient did not have an 
adenoma, and that the subsequent bronchoscopies 
were only for removal of pus. Since the iodized- 
oil injection, the second bronchoscopy and, finally, 
the x-ray films showed no bronchial obstruction 
at the later date, the possibilities are reduced to 
inspissated secretion and a foreign body surrounded 
by inflammatory tissue to explain the obstruction 
that the first bronchoscopist removed and_ the 
pathologist diagnosed as a “bronchiogenic car- 
cinoma or granuloma.” I doubt if anyone could 
mistake a mucous plug for a carcinoma, but or- 
ganic foreign bodies, particularly, can produce a 
violent bronchial reaction. I am now left support- 
ing the proposition that the original obstruction 
removed bronchoscopically was a foreign body that 
was misdiagnosed, and that all the succeeding 
illness was a sequel in the irreparably destroyed 
lung peripheral to the obstruction. It seems that 
a boy of twenty would know whether he had in- 
haled a foreign body, and have said so for the 
record, and here is the weak point in the cir- 
cumstantial evidence as arrayed. However, I can 
do no better and shall let the cause of obstruc- 
tion rest as a foreign body until Dr. Mallory 
discards it. 

The physical and x-ray findings in the chest 
were typical of the pathologic process as postulated 
— that is, a collapsed chronically infected left lower 
lobe, with compensatory emphysema of the left 
upper lobe and a shift of the mediastinal struc- 
tures and diaphragm. I cannot explain the para- 
doxical diaphragmatic movements described, unless 
the patient had had a surgical phrenic paralysis 
at some time in his therapeutic course. 

May we see the x-ray films? 

Dr. Ausrey O. Hampton: These are selected 
films that show marked displacement of the heart 
to the left. With barium in the fundus of the 
stomach, one can see that the diaphragm is ele- 
vated. There is a shadow that rises in the left 
axillary line, and the whole lower portion of the 
left lung is dense. The size and shape of the 
shadow is not the picture we see in uncomplicated 
collapse of the left lower lobe. The band of 
density along the left axillary line is not com- 
patible with simple collapse but is compatible 
with collapse and pleurisy. Here is another in- 
compatible feature, that is, a shadow at the lung 
root, which is convex upward. I do not know 
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the answer to this. Here are dilated bronchi, so 
that bronchial occlusion is not complete, but there 
is no other air in the lower lobe. 

Dr. AvamMs: When I started the discussion, I 
felt insecure in my analysis of the cause of ob- 
struction, which I had based more than I liked 
on the pathology as reported and as not re- 
ported. After seeing these films, I must admit that 
a benign adenoma of the bronchus is just as likely 
as an old foreign body, and I really do not know 
which to place first. I am prepared now to reverse 
myself. My diagnosis in this case is bronchiecta- 
sis, chronic recurring pneumonitis and peripheral 
pulmonary suppuration with old bronchial obstruc- 
tion, probably due to a primary benign adenoma. 

Dr. Wittram B. Breep: I should like to ask 
why Dr. Adams surrendered the foreign-body hy- 
pothesis so quickly. Was it entirely on the basis 
of the x-ray films? 

Dr. Apams: Yes; the x-ray film is the most im- 
portant diagnostic feature in thoracic disease, I 
believe, and I had not had the benefit. heretofore 
of seeing the films. Having seen them, I should 
go so far as to say that this is the classic pic- 
ture of adenoma of the bronchus. 


CurnicaL DIAGNosEs 


Adenoma of left lower bronchus. 
Bronchiectasis. 


Dr. Apams’s DIAGNosEs 


Bronchial adenoma. 
Bronchiectasis. 
Chronic bronchopulmonary suppuration. 


ANATOMICAL DIAGNOSES 


Bronchial adenoma. 
Pulmonary atelectasis. 
Bronchiectasis. 


PATHOLOGICAL Discuss1on 


Dr. Tracy B. Matiory: It was possible to ob- 
tain the old microscopic sections of this patient, 
and on review of them it was clear to us that this 
was a so-called “adenoma.” On that basis, Dr. Ed- 
ward D. Churchill decided to treat the case with a 
pneumonectomy. ‘The resected lung showed a 
large, almost spherical tumor completely filling and 
absolutely plugging the bronchus to the lower lobe, 
and producing very marked bronchiectasis, with 
secondary atelectasis and fibrosis of the surround- 
ing lung tissue (Fig. 1). The tumor was large 
enough to have pressed on and occluded by ex- 
ternal pressure the bronchioles running down to 
the lingula of the upper lobe. The lingula pre- 
sented a more acute type of pneumonitis, a so- 
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called “drowned-out” lung, without bronchiectasis. 
These peculiar bronchial tumors were first de- 
scribed as adenomas, which is perhaps not a good 
term, because they very rarely show any gland 
formation and an adenoma should be a tumor 
made up of tumor cells producing glands. The 
nature of this tumor is still uncertain. The tu- 
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and a variety of other tumors from time to time 
show bone-forming stroma. The bone in this case, 
as in all others that I have studied, seems to be a 
product of the stromal cells, not of the tumor 
cells. 

X-ray studies of the tumor after its removal clear- 


ly showed the calcified bone in the tumor (Fig. 2), 


ant aul 


Figure 1. Photograph of Half of Resected Lung. 


Note the hemispherical adenoma filling the lower lobe bronchus, the dilatation of bronchi 
in the lower lobe (to the right of the tumor), with associated atelectasis, and the pneumonitis 


of the lingula of the upper lobe. 


mors are of very similar appearance, always made 
up of rather small uniform cells, never showing 
multinucleated giant cells, and never showing 
many mitotic figures. The cells are arranged in 
anastomosing cords or trabeculae, closely similar 
to so-called “carcinoid tumors” of the intestinal 
tract. They are not, however, argentaffin like the 
carcinoid tumors. A feature that has provoked 
a good deal of interest in recent years has been 
the finding in many of these tumors of trabeculae 
of bone. In this tumor, considerable amounts of 
bone were present. 

The finding of bone in these tumors has led to 
the suggestion that they are mixed tumors. It has 
also been claimed that cartilage is sometimes found. 
I have not been impressed with cartilage as a com- 
ponent part of the tumor. They are slightly in- 
vasive tumors, and may surround the bronchial 
cartilages; consequently, the cartilage that one sees 
may be just an included remnant of the broncho- 
cartilage. The bone might be a product of the 
tumor. It might also be a metaplastic reaction 
in the stroma of the tumor, such as we see from 
time to time in other tumors, but not with the 
frequency with which such a reaction is seen in 
this particular group. Fibroids of the uterus, can- 
cers of the breast, adenomas of the thyroid gland 


but I should not consider it possible to make it 
out on the chest plate. 

Dr. Hampton: I cannot see any bone in the 
area of the tumor. We have not demonstrated 


Ficure 2. X-Ray of Resected Specimen Showing Ossifica- 


tion within the Tumor. 


bone by x-ray study in these cases, perhaps be- 
cause we have not tried hard enough. 

Dr. Mattory: This had more than any of our 
other cases. Possibly, with an overexposed film, 
you might have been able to show it. 

Dr. Hampron: It is an important point for us. 
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CASE 27512 


PRESENTATION OF CASE 


A thirty-seven-year-old weaver was transferred 
from another hospital because of convulsive sei- 
zures for the previous two weeks. 


About eighteen months before admission, while 


fishing, the patient fell and struck his head on the 
ice. He was unconscious for a very brief period 
and subsequently had a severe headache. He was 
in good health for the next six months and then 
began to lose weight, to be fatigued easily, and 
to vomit occasionally. After one of the attacks of 
vomiting, he complained of numbness and weak- 
ness on his right side. He had difhiculty in form- 
ing sentences, and seemed to stumble over his 
words. 


When first seen at the other hospital, eleven 
months before entry to this hospital, the patient 
was listless and apathetic. His pupils were equal 
and reacted normally. The fundi were not re- 
markable. The neck was slightly stiff. The right 
arm was completely flaccid, with absent reflexes. 
The right side of the face was flaccid, and the 
right leg was weak. Abdominal reflexes were de- 
creased on the left, and absent on the right. The 


knee jerks were active, the right being greater. 


thea the left. The right plantar response was 
of Babinski type. The rectal temperature was 
104.4°F. The blood showed a white-cell count of 
12,000. The blood Hinton reaction was negative. 
A roentgenogram of the skull showed a question- 
able area of increased density low in the left 
posterior parietal region. When lumbar puncture 
was performed, the initial pressure was too low 
to measure, and the fluid was cloudy and faintly 
xanthochromic. The gold-sol curve was 0505555000, 
and the Wassermann reaction was positive. There 
were 117 lymphocytes per cubic millimeter of 
fluid; the protein was 500 mg. and the sugar 
275 mg. per 100 cc. Ten days after admission, 
the patient was discharged free of paralysis. 

During the next three months, he received anti- 
syphilitic therapy. Ten months after discharge, 
he had a bout of fever, associated with difficulty 
in talking, which cleared up in a few days. Sev- 
eral days later, an apparent convulsion was fol- 
lowed by persistent headache. A lumbar puncture 
gave bloody fluid under pressure. The following 
night, he had a severe convulsion and was read- 
mitted to the other hospital. 

At this time, the patient was restless and noisy. 
The temperature was 101°F., the pulse 100, and 
the respirations 40. The blood showed a white- 
cell count of 18,800 with 92 per cent polymorpho- 
nuclears, and a red-cell count of 4,500,000 with 
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75 per cent hemoglobin. The urine showed a 
heavy trace of albumin, with occasional red cells 
in the sediment. A lumbar puncture the next 
day yielded 25 cc. of bloody fluid under a pres- 
sure equivalent to 450 mm. of water. After re- 
peated convulsions, controlled with difficulty by 
sedation, the patient was transferred to this hos- 
pital for study. 

The chest and abdomen were normal. The 
blood pressure was 110 systolic, 60 diastolic. Ex- 
amination of the blood and urine showed no es- 
sential change. There were no motor weaknesses, 
and no sensory deficiencies, except for impairment 
of position sense in the left toes. The neck was 
stiff, and there were positive Kernig reactions. The 
tendon reflexes were equal and active, with nor- 
mal plantar responses. The fundi were normal. 
The speech was hesitant, and there was some loss 
of recent memory. The attention wandered. 

A roentgenogram of the skull showed question- 
able erosion of the posterior clinoid processes. The 
shape and size of the sella were normal, and 
the convolutional markings were of normal prom- 
inence. Several apparent intradural areas of cal- 
cification lay on either side of the midline, in 
the frontal region. A roentgenogram of the chest 
showed no significant changes. 

On the third hospital day, two convulsive seiz- 
ures occurred, preceded by a bout of projectile 


. vomiting. During the second period of convul- 


sions, the patient lay on his right side, his eyes 
deviating to the extreme right. Half an hour la- 
ter, there were bilateral, Babinski plantar responses 
and an almost inexhaustible left-ankle clonus. The 
pupils were constricted, and the eyes turned to- 
ward the left. Respirations were stertorous. After 
this second seizure, the patient never regained 
consciousness. A lumbar puncture shortly before 
death demonstrated grossly bloody fluid, with a 
pressure of over 200 mm.; the gold-sol curve was 
4453433310, the protein 206 mg. per 100 cc., and 
the Wassermann reaction negative. Death oc- 
curred on the fourth hospital day. 


DIFFERENTIAL DrAcnosis 


Dr. G. Corker Caner: After reading the whole 
history, I think it is clear that the head injury 
which the patient sustained eighteen months be- 
fore entry to this hospital was not a factor in the 
case. The physician who took care of the patient 
when he first entered the other hospital might 
have had some difficulty in ruling out subdural 
hematoma as a cause of the symptoms. However, 
I think it could have been ruled out even at that 
time. This patient did not have any headache, 
and a subdural hematoma almost always causes 
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headache. With a subdural hematoma sufficient- 
ly large to cause a hemiplegia, one would cer- 
tainly expect headache. One would also expect 
an increase in spinal-fluid pressure, as well as 
drowsiness or coma, which the patient did not 
show. The history of the onset of the patient’s 
illness, characterized by loss of weight, rapid fa- 
tigability and vomiting, do not suggest a sub- 
dural hematoma, which is also made unlikely by 
the fact that the paralysis of the left arm was 
flaccid, with absent reflexes. A paralysis caused 
by a subdural hematoma should be spastic from 
the beginning. When a palsy due to involvement 
of the corticospinal motor tract in the brain is of 
the flaccid type, one expects the lesion causing it 
to be recent and of sudden onset, as with either 
hemorrhage or embolism. There were therefore 
numerous reasons at the time of the first entry 
for thinking that the numbness and weakness 
were not due to a subdural hematoma, and there 
was a strong indication that they were caused by 
a vascular accident, such as hemorrhage. 

If the patient had had a vascular accident at 
that time, we are interested in its cause. One pos- 
sibility is hemorrhage into a tumor or in the vi- 
cinity of a tumor. The spinal-fluid findings, ex- 
cept for the low pressure and the low sugar, 
might be explained by brain tumor. The x-ray 
at that time indicated an area of increased density, 
low in the left posterior parietal region, which 
suggests the possibility of meningioma, but one 
would not expect a meningioma to be associated 
with hemorrhage. I think that hemorrhage in 
the region of a tumor could not have been ex- 
cluded with certainty at the time of the first 
entry on the basis of the information here given, 
but the subsequent history is very much against 
brain tumor, and I think we can now safely rule 
it out as the cause of the presumed vascular ac- 
cident. 

The usual cause of a vascular accident in a pa- 
tient of this age, without hypertension, is vascu- 
lar syphilis. The blood Hinton reaction should 
be a better criterion of vascular syphilis than the 
spinal-fluid Wassermann reaction, and the blood 
Hinton reaction was negative. The positive spinal- 
fluid Wassermann reaction was obtained on a 
fluid that was xanthochromic and had a high total 
protein, and fluids of this character not infre- 
quently give a false-positive Wassermann reac- 
tion. The spinal-fluid findings suggest the possi- 
bility of a syphilitic meningitis, but certain fea- 
tures are not consistent with this diagnosis. A 
syphilitic meningitis sufficiently acute to cause only 
117 lymphocytes in the lumbar fluid should not 
cause a total protein much above 50 or 100 mg. 
instead of one of 500 mg. per 100 cc. Likewise, 
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any meningitis sufhciently acute to cause such a 
high total protein should also give a high pres- 
sure. The low spinal-fluid sugar is also strongly 
against a syphilitic meningitis. I therefore be- 
lieve that the spinal-fluid findings do not favor 
syphilis and that even at the first entry a diagnosis 
of syphilis should not have been made on the 


basis of these findings. The latter part of the his- 


tory is too malignant for syphilis. I feel safe in 
ruling it out. 

The low spinal-fluid sugar and the high pro- 
tein suggest a tuberculous meningitis, but the low 
pressure is strongly against it. The patient also 
would have appeared sicker if he had had a tu- 
berculous meningitis. The rapid recovery and 
the long remission of course rule out this diag- 
nosis. 

One wonders whether the spinal-fluid pressure 
might actually have been high in spite of the 
findings in lumbar puncture. If one does not use 
a manometer to measure the pressure, one may 
think that the pressure is low if the fluid drops 
out slowly, which may happen with a high pres- 
sure if the lumen of the needle is partially ob- 
structed. If, however, a manometer is used, the 
fluid will rise slowly in the manometer and will 
indicate the true pressure, even though the needle 
is partially obstructed. The statement that the 
pressure was too low to be measured indicates 
that a manometer was used, and we must there- 
fore accept the statement that the pressure ac- 
tually was low. 

It seems to me that the spinal-fluid findings can 
best be explained by subarachnoid bleeding. The 
chief objections are the low spinal-fluid pressure 
and the low sugar. A subarachnoid hemorrhage 
sufficiently large to cause hemiplegia should give 
an increased pressure. I think, however, that the 
low pressure may be explained on the supposition, 
suggested by the phrase “when lumbar puncture 
was done,” that the lumbar puncture was not 
done at the time of admission to the hospital, but 
was done just prior to discharge; if that were so, 
the subarachnoid bleeding would have occurred 
ten days or more before lumbar puncture — sufh- 
cient time for blood cells to disappear from the 
fluid and for the fluid to become xanthochromic. 
It is possible that the total protein might still have 
been high ten days after the hemorrhage occurred, 
as a result of the serum that got into the fluid 
at that time. Subarachnoid hemorrhage would ex- 
plain the stiff neck, but it would not explain the 
low sugar very well. Although it is stated in the 
literature that a low spinal-fluid sugar may be 
caused by hemorrhage into the subarachnoid space, 
I do not believe that we have seen it here, — at 
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least I have not. We expect the spinal-fluid sugar 
to be normal in these cases. I cannot explain the 
low sugar in this case, unless it is an error; I can- 
not use it in the differential diagnosis, and think 
that we must disregard it. The rectal tempera- 
ture of 104.4°F., although high, seems best ex- 
plained by subarachnoid hemorrhage; there is 
nothing to indicate affection of hypothalamic cen- 
ters. 

If the cause of the aphasia and flaccid paralysis 
was subarachnoid bleeding, what caused it? A 
very frequent cause is a small congenital saccular 
aneurysm. Leakage from such an aneurysm lo- 
cated on the ascending frontal branch of the mid- 
dle cerebral artery might have caused the signs 
shown by the patient, and an aneurysm in that 
vicinity might have been open to surgical treat- 
ment. It seems to me that this possibility was suf- 
ficient to have warranted surgical intervention. 

The patient apparently was quite well for ten 
months after discharge, and then he had an at- 
tack of aphasia associated with a bout of fever. 
One might explain this by a recurrence of sub- 
arachnoid bleeding. Again, the bout of fever is 
hard to explain, but might be explained on the 
same basis on which we explained it before. The 
aphasia might have been caused by a thrombosis, 
but this would not cause fever. Multiple sclerosis 
may cause transitory symptoms and a slight rise 
in temperature, but there is nothing in favor of 
multiple sclerosis in the rest of the record. 


Several days later, the patient had a convulsion 
followed by a persistent headache, and lumbar 
puncture then gave a bloody fluid. The bloody 
fluid is definite evidence of bleeding into the sub- 
arachnoid space, and the convulsions can be ex- 
plained as the result of the cortical irritation 
caused by the blood. The findings on admission 
to the other hospital were consistent with sub- 
arachnoid hemorrhage, except for the urinary ex- 
amination, which showed a heavy trace of albu- 
min, with occasional red blood cells. I should 
not expect a subarachnoid hemorrhage to cause 
these findings. They suggest the possibility of 
a bacterial endocarditis, but the rest of the record 
does not make this at all likely, and I think 
we can rule this out. 

On admission to this hospital, the patient showed 
findings characteristic of meningeal irritation pre- 
sumably due to subarachnoid hemorrhage. Since 
he was not unconscious, he probably did not have 
a very large hemorrhage at this time and the earlier 
hemorrhages were also probably not large. 

X-ray films in this hospital showed a question 
of erosion in both posterior clinoid processes and 
some areas of calcification that do not seem par- 
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ticularly significant; I should like to see the films, 
however. 

Dr. James R. Lincrey: I think that the erosion 
of the posterior clinoid processes is questionable. 
There is no decalcification of the processes, the 
sella turcica is normal in size, and there is no 
evidence of destruction; therefore, I think we can 
probably dismiss that as of no importance. The 
bones of the vault are rather heavy and dense, but 
I do not see any definite evidence of hyperosto- 
sis to go with a diagnosis of meningioma. The 
areas of calcification are best seen in the antero- 
posterior view. They are not linear, as one would 
expect in an angioma. They are rather flat, and 
in the lateral view I think you can see that they 
lie anteriorly. They are probably in the dura and 
therefore are of no importance. The skull shows 
no evidence of chronic pressure, and the examina- 
tion is essentially negative. 


Dr. Caner: On the third hospital day, the pa- 
tient had two convulsions preceded by a bout of 
projectile vomiting, and showed grossly bloody 
spinal fluid under increased pressure. Evidently, 
he had had another subarachnoid hemorrhage, 
which was acute and large. The eyes were turned 
first to the right and then to the left. That in- 
dicates irritation, followed by paralysis of the cen- 
ter for conjugate deviation at the base of the sec- 
ond left frontal convolution, or of the fibers con- 
necting this center with the nucleus of the sixth 
nerve on the opposite side of the pons. The per- 
sistent clonus on the left suggests a lesion on 
the right. However, there is good evidence that 
the patient previously had had vascular accidents 
on the left because of an aphasic attack and be- 
cause of an attack of flaccid paralysis of the right 
arm and face associated with aphasia. I should 
like to explain the last hemorrhage by the same 
lesion that caused the earlier hemorrhages, al- 
though saccular aneurysms are frequently mul- 
tiple. I do not believe that we can do much more 
than guess where this last hemorrhage started, 
but I am fairly confident that it ruptured into the 
ventricles, as indicated by the small pupils, bilat- 
eral Babinski responses, unconsciousness and rapid 


death. 


The assumption that bleeding from saccular 
aneurysms was responsible for the repeated vas- 
cular accidents does not explain some things in 
the history. It does not explain the red cells and 
the albumin in the urine or the symptoms at the 
beginning of the illness, but other common causes 
for repeated vascular accidents seem unlikely. I 
have already given reasons why I think syphilis is 
unlikely. Arteriosclerosis also seems improbable 
in a man of this age without hypertension. Peri- 
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arteritis nodosa may cause all the findings recorded 
in the history. It may cause loss of weight, fatig- 
ability and vomiting, symptoms that the patient 
had at the onset of the illness and are other- 
wise unexplained. However, very few cases have 
been reported of repeated attacks of cerebral hem- 
orrhage resulting from periarteritis nodosa. It 
seems to me that this diagnosis is much less likely 
to be the true one, even though it would explain 
the whole case. I therefore conclude that the 
autopsy will show that this patient died because 
of a subarachnoid hemorrhage that ruptured into 
the ventricles and was caused by rupture of a sac- 
cular aneurysm. It is my guess that the ruptured 
aneurysm will be found on the ascending right 
frontal branch of the middle cerebral artery. 


Dr. James B. Ayer: I know the case, but should 
like to comment on one statement made by Dr. 
Caner with which I disagree —that is, that we 
should pay no attention to the low spinal-fluid 
sugar. Our laboratory is accurate on this test. 
Sugar of this amount, 27 mg. per 100 cc., is al- 
most always indicative, or at least suggestive, of 
infection somewhere in or near the fluid pathways. 

Dr. Caner: I should agree ordinarily, but this 
report came from another laboratory. Certainly, 
I cannot fit the low sugar into my diagnosis. 

Dr. Ayer: Assuming that the other laboratory 
is correct, I believe we ought to think of infection. 


CLINICAL DIAGNOSES 


Spontaneous subarachnoid hemorrhage. 
Cerebrovascular syphilis. 


Dr. Caner’s DIAGNOSES 


Congenital saccular aneurysm. 
Subarachnoid hemorrhage. 
Rupture into the cerebral ventricles. 
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ANATOMICAL DIAGNOSES 


Ruptured aneurysm of circle of Willis, with 
subarachnoid and intracerebral hemorrhage. 

Arteriosclerosis of coronary arteries (slight) and 
of aorta (slight). 

Retention cyst, right kidney. 


PaTHOLOocICAL Discussion 


Dr. Tracy B. Matiory: The significant find- 
ings were limited to the head. There was slight 
generalized arteriosclerosis. The kidneys were 
perfectly normal. I have no explanation for the 
albuminuria. 

Dr. Cuartes S. Kusik: In some cases of spon- 
taneous subarachnoid hemorrhage, there is an al- 
buminuria, which apparently is not due to any 
serious kidney disease and which rapidly subsides 
if the patient recovers. In this case, there was a 
small aneurysm, about 4 mm. in diameter, in the 
angle between the right anterior cerebral and an- 
terior communicating arteries. The aneurysm it- 
self was surrounded by a fair amount of old 
brownish blood clot in which there was some 
blood pigment indicating that there had been pre- 
vious bleeding. It had finally ruptured, and the 
resulting hemorrhage broke through the pia into 
the left frontal lobe and from there into the an- 
terior horn of the left lateral ventricle. I think 
it is rather difficult even now to explain the severe 
right hemiplegia and aphasia that occurred with 
the first episode, because if there had been a hem- 
orrhage into the left frontal lobe at that time, one 
would not have expected such a quick recovery. 
There were no other aneurysms. Although sec- 
tions of the aneurysm are not yet available, one 
can be reasonably certain that this is a so-called 
“congenital aneurysm” and that syphilis can be 
excluded as an etiologic factor. 


Vol. 


225 
41 


Vol. 225 No. 25 


The New England 
Journal of Medicine 


Formerly 


The Boston Medical and Surgical Journal 


Established in 1828 


OwneD BY THE MassACHUSETTS MEDICAL SOCIETY AND 
PUBLISHED UNDER THE JURISDICTION OF THE COMMITTEE 
ON PUBLICATIONS 


Official Organ of 
THE MassacHuseTTts MeEpicat Soci&ty 
and 
THe New Hampsuire Mepicat Socitty 


Boarp 

Stephen Rushmore, M.D. 
Henry R. Viets, M.D. 
Robert M. Green, M.D. 
Charles C. Lund, M.D. 
John F. Fulton, M.D. 

A. Warren Stearns, M.D. 


Joseph Garland, M.D. 
William B. Breed, M.D. 
George R. Minot, M.D. 
Frank H. Lahey, M.D. 
Shields Warren, M.D. 
George L. Tobey, Ir., M.D. 
C. Guy Lane, M.D. Dwight O’Hara, M.D. 
William A. Rogers, M.D. Chester S. Keefer, M.D. 


AssociATE EpiTors 
Thomas H. Lanman, M.D. Donald Munro, M.D. 
Henry Jackson, Jr., M.D. 
Walter P. Bowers, M.D., Epiror Emeritus 
Robert N. Nye, M.D., MANAGING EpITOR 
Clara D. Davies, Assistant Epitor 


Susscription Terms: $6.00 per year in advance, postage paid, for the 
United States; Canada, $7.04 per year, Boston funds; $8.52 per year for all 
foreign countries belonging to the Postal Union. 

MareriAL for early publication should be received not later than noon 
on Friday. 

Tue Journat does not hold itself responsible for statements made by any 
contributor. 

CoMMUNICATIONS should be addressed to the New England Journal of 
Medicine, 8 Fenway, Boston, Massachusetts. 


PEACE ON EARTH ... 


In this critical year of 1941, with still more critical 
years ahead, we come again to the observance of 
Christmas, the day of peace on earth, coming so 
soon after the day of thanksgiving and after the 
day on which we commemorate the armistice of 
1918. The latter was the date to be annually re- 
membered and to be revered in perpetuity, on 
which warring nations laid down their arms and 
peace came to brood forever over a world that 
had learned the futility of force. It was, unfor- 
tunately, fittingly titled, for its name suggests the 
essence of impermanence — according to Noah 
Webster, a “brief suspension of hostilities by agree- 
ment.” 

Civilization’s great error, certainly of our gen- 
eration, has been to think of peace as a natural 
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condition —as the normal state of affairs that 
immediately succeeds any misunderstanding that 
may occur in the relations between man and man 
and between nation and nation. Unfortunately, 
peace is not like the air (once free) around and 
above us, which abhors a vacuum and forces it out 
of existence, or like the waters of the sea (whose 
freedom was once guaranteed by mutual under- 
standing), which seek and maintain their con- 
stant level. 

Following the “brief suspension of hostilities” 
were days of unreality, when the Christian nations, 
exhausted by a detested, even if triumphant, con- 
test, believed that at last a state of permanent 
peace had been achieved—a state to be main- 
tained in the council chamber and by Omnipotent 
guidance, and by little else. We have been awak- 
ened from that dream, and our fool’s paradise has 
disappeared. We have come back to the whole- 
some, if bitter, reality of existence, and an appre- 
ciation of the fact that human nature does not 
change overnight or in a generation — perhaps 
not in any known period, even as it can be reck- 
oned astronomically. Peace may remain the goal 
of our ambitions, but it is a higher goal, because 
we know now that it represents a positive virtue 
and nat a passive state. 

Peace is the final objective of our current en- 
deavor; but it must be attained by aggressive 
action, it must be cultivated and consolidated and 
fostered, and it must be constantly defended by 
force — forever, so far as our present minds can 
reach. When this objective is attained, then can 
we truly say that, because of our determination 
to have it so, there may be peace on earth, to 
men of good will. 


PROCUREMENT AND 
ASSIGNMENT SERVICE 


One of the greatest problems facing the Gov- 
ernment is the procurement of physicians for and 


their assignment to various governmental positions. 
Owing to the declaration of war, the demands for 
medical officers by the United States Army, Navy 
and Public Health Service will be enormously in- 
creased; furthermore, many physicians are needed 


| 


992 


by the United States Civil Service Commission and 
Veterans’ Bureau. Industrial and civilian needs, 
however, should not be neglected, and recent grad- 
uates from medical schools should be permitted to 
continue their educational programs, which de- 
mand a minimum of one year of hospital training 
and at least three or four years for those who are 
to qualify properly as specialists. The Committee 
on Medical Preparedness of the American Medi- 
cal Association anticipated this situation, and on 
the recommendation of the committee, the House 
of Delegates passed a resolution last June, which 
urged the establishment of a governmental agency 
for the procurement and assignment of physicians. 
On October 31, President Roosevelt authorized 
the Procurement and Assignment Service, a sub- 
division of the Office of Defense, Health and Wel- 
fare Services, Federal Security Agency, under the 
direction of Administrator Paul V. McNutt. The 
functions of this service are as follows: to receive 
from various governmental and other agencies re- 
quests for medical, dental and veterinary person- 
nel, to secure and maintain lists of available per- 
sonnel that show detailed qualifications and to 
utilize all suitable means to stimulate voluntary 
enrollment, with due regard for the over-all public- 
health needs of the Nation, including those of 
governmental agencies and civilian institutions. 
According to a suggestion contained in the resolu- 
tion of the House of Delegates, the board is com- 
posed of representatives of the civilian medical pro- 
fession, as follows: Dr. F. H. Lahey, of Boston, 
chairman; Dr. H. S. Diehl, of Minneapolis; Dr. 
J. E. Paullin, of Atlanta; Dr. H. B. Stone, of 
Baltimore; and Dr. C. W. Camalier, of Washing- 
ton, D. C., a past president of the American Den- 
tal Association. The board has been organized, 
and at its initial meeting the following subcom- 
mittees were appointed: Medical Education, Hos- 
pitals, Public Health, Women Physicians, Informa- 
tion, Industrial Health and Medicine, Dentists, 
Veterinary Medicine and Negro Health. 


Although the state of war will undoubtedly re- 
sult in additional functions and increased respon- 


sibility, the wisdom of the appointment of a board 
of this sort and for this purpose cannot be denied, 
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and it is hoped that many of the unfortunate 
orders and recommendations that led to the im- 
proper placement of physicians in the services and 
to unwarranted shortages of physicians in certain 
areas of the United States during World War I 
will be avoided. 


MEDICAL EPONYM 
DisEAsE 


William John Little (1810-1894) wrote “On 
the Influence of Abnormal Parturition, Difficult 
Labours, Premature Birth and Asphyxia Neo- 
natorum on the Mental and Physical Condition 
of the Child, Especially in Relation to Deformities” 
in the Transactions of the Obstetrical Society of 
London (3: 293-344, 1862). 


Asphyxia neonatorum, through resulting injury to 
nervous centres, is the cause of the commonest con- 
tractions which originate at the moment of birth, 
namely, more or less general spastic rigidity, and some- 
times of paralytic contraction. 

The former class of affections may be described as 
impairment of volition, with tonic rigidity and ulti- 
mately structural shortening, in varying degrees, of a 
few of many of the muscles of the body. Both lower 
extremities are more or less generally involved. .. . 
Sometimes the affection of one limb only is observed 
by the parent, but examination usually shows a smaller 
degree of affection in the limb supposed to be sound. 
The contraction in the hips, knees, and ankles, is often 
considerable. The flexors and adductors of thighs, 
the flexors of knees, and the gastrocnemii, preponderate. 
In most cases, after a time, owing to structural shorten- 
ing of the muscles and of the articular surfaces, the 
thighs cannot be completely abducted or extended, 
the knees cannot be straightened, nor can the heels be 
properly applied to the ground. The upper extremi- 
ties are sometimes held down by preponderating ac- 
tion of pectorals, teres major and teres minor, and latis- 
simus dorsi; the elbows are semi-flexed, the wrists par- 
tially flexed, pronated, and the fingers incapable of 
perfect voluntary direction. 

R. W. B. 


OBITUARY 
LUCIA FLORENCE VICKERY 


1860 - 1941 


Dr. Lucia Vickery, a pioneer among women in 
medicine, died at her home, 37 Greenough Ave- 
nue, Jamaica Plain, Massachusetts, on October 23, 
in her eighty-second year. 

Born in Portland, Maine, on April 26, 1860, 
she received her early education at St. Catherine’s 
Hall at Augusta, Maine. She then studied voice 
and piano for two years at the New England Con- 
servatory of Music. Deciding to become a nurse, 
she trained at the Boston City Hospital. After 
graduating from the hospital, she told the super- 
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intendent, Dr. Rowe, that she wished to become a 
physician. When he said, “Why spoil a good 
nurse by becoming a poor physician?” she an- 
swered, “I am not going to be a poor physician.” 

In 1888, she entered the Woman’s Medical Col- 
lege in the New York Infirmary, from which 
she graduated in May, 1892. In the summer of 
1891, she went abroad, visiting hospitals in France 
and Germany. She interned at the New England 
Hospital for Women and Children, and then 
started private practice in Jamaica Plain, in which 
she was actively engaged for nearly fifty years. 
In her chosen field of general practice, her con- 
tribution was outstanding, and among patients and 
friends alike, she will be sadly missed. For the 
past few years, she had maintained a convalescent 
home, bringing to this later work the same rare 
success that characterized her general practice. She 
was a member of the Massachusetts Medical So- 
ciety, and for several years was elected to the 
Council. 

Among her fellow physicians, her life and work 
were a constant inspiration. She was strong and 
kindly in nature, having a forceful personality 
combined with rare judgment’ and understand- 
ing. Those who knew her intimately found her 
always cheerful, even in her last illness, with 
wonderful courage and fortitude. Those who 
have had the privilege of knowing her well will 
greatly miss Dr. Vickery. 

K.S.S. 


MASSACHUSETTS MEDICAL SOCIETY 
SECTION OF OBSTETRICS 
AND GYNECOLOGY* 


Fatat Hemorruace FoLttowinc 
INTERNAL Popatic VERSION 


A thirty-six-year-old para III had been followed 
adequately after the fifth month of pregnancy. 
She entered the hospital at term and in labor. 
There was some vaginal bleeding. 

Physical examination, was negative, and the past 
medical history was irrelevant. The blood pres- 
sure was normal. The uterus was at term. It 
is stated that hemorrhage during labor, although 
not severe, was constant. Because labor was in- 
effectual, the cervix was dilated manually, and an 
internal podalic version was performed, with the 
delivery of a stillborn child. There was profuse 
post-partum hemorrhage, from which the patient 
did not rally. She died while preparations for 
transfusion were being made. 

*A series of selected case histories by members of the section will be 
published weekly. Comments and ‘questions by subscribers are solicited 


and will be discussed by members of the section. Letters should be addressed 
to Dr. Raymond S. Titus. Secretary, 330 Dartmouth Street, Boston, 
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Comment. From the evidence at hand, there 
is little to praise in the obstetric treatment given 
to this patient. Because of a moderate, constant 
hemorrhage, with ineffectual labor, the cervix was 
dilated and internal podalic version performed. 
It is probable that this multipara had a low- 
attached placenta, possibly a marginal previa. In 
that event, rupture of the membranes, possibly 
with the insertion of a Voorhees bag, and the use 
of small doses of pituitary extract would have ef- 
fected full dilatation of this cervix without further 
loss of blood, and normal delivery might have 
followed. 

Accouchement forcé, which was probably _per- 
formed, is an operation of historic interest and 
has no place whatever in modern obstetrics; it is 
very likely that the tremendous hemorrhage that 
followed delivery was caused by rupture of the 
lower segment of the uterus. Such a procedure 
cannot be condoned, and is not tolerated in hos- 
pitals whose obstetric services are properly super- 
vised. The trustees’ responsibility for such disas- 
ters has been brought out in this column before: 
they are accountable for good or bad obstetrics, 
and until proper supervision is demanded in all 
institutions where obstetrics is practised, an occa- 
sional case of ill-advised operating will result in 
such a fatality. 


DEATHS 


BLAKE — Aten H. Brake, M.D., of Somerville, died 
December 9. He was in his sixty-first year. 

Born in Cambridge, Dr. Blake received his degree from 
Harvard Medical School in 1904. He joined the staff of 
the Somerville Hospital in 1910, and served there until 
his death. He was a former president of the Somerville 
Medical Society and of the Middlesex South District Medi- 
cal Seciety, and was a member of the Radiological So- 
ciety of North America. He was a fellow of the Massa- 
chusetts Medical Society and the American Medical As- 
sociation. 

He is survived by his widow. 


SAWYER — Watter F. Sawyer, M.D., of Fitchburg, 
died December 9. He was in his seventy-fourth year. 

A native of Keene, New Hampshire, Dr. Sawyer re- 
ceived his degree from Harvard Medical School in 1893. 
He was a fellow of the American College of Surgeons 
and a former president of the Worcester North District 
Medical Society. He was a member of the Massachusetts 
Medical Society and the American Medical Association. 

He is survived by his widow, a son, a daughter and 
four grandchildren. 
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DEATH 

POTVIN — Vicror E. Potvin, M.D., of Claremont, 
died December 10. He was in his fifty-seventh year. 

A native of Southbridge, Massachusetts, Dr. Potvin re- 
ceived his degree from the University of Montreal Faculty 
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of Medicine in 1909. He was a member of the New 
Hampshire Medical Society and the American Medical 
Association. 

He is survived by his widow, two daughters and three 
brothers. 


DEFENSE ACTIVITIES 
CIVILIAN DEFENSE 


Duties oF THE LocaL CHIEF OF EMERGENCY 
MEDICAL SERVICE 


Medical Division Memorandum No. 3, Office of 
Civilian Defense 


In order to expedite the organization of the emer- 
gency medical services and provide for their effective ad- 
ministration, it is important that each local civilian defense 
council appoint without delay a local chief of emergency 
medical service. He should be an outstanding medical 
leader and should be selected in consultation with the 
state defense council, the local medical society and the lo- 
cal health officer. To facilitate the integration of all local 
medical resources into a comprehensive program for civil- 
ian protection, the local chief of emergency medical serv- 
ice should be assisted by a medical advisory council, con- 
sisting of the local health officer, an experienced hospital 
executive and representatives of the local medical society, 
the local nursing profession, the American Red Cross and 
any participating voluntary agencies. 

Under the administrative authority of the local director 
of civilian defense the duties of the local chief of emer- 
gency medical service are: 


(1) To determine the scope of the activities of all 
oficial and voluntary organizations which are to par- 
ticipate in the emergency medical program of civilian 
defense, to integrate these organizations into the com- 
prehensive local program and to assist them in expand- 
ing their activities to the limit of their resources in 
personnel and equipment. 


(2) To assist hospitals in the locality to organize, 
equip and train emergency medical field units, as out- 
lined in Medical Division Bulletin No. 1, Emergency 
Medical Service for Civilian Defense. 


(3) To inspect and select sites for the establish- 
ment of casualty stations. 


(4) To make a spot map of the locality, indicating 
the locations of hospitals, appropriate sites for casualty 
stations, depots for storage of stretchers, blankets and 
collapsible cots, and the locations of rescue squads. 
The map should indicate the number of emergency 
medical squads in each hospital. Copies of the map 
should be supplied to control centers, police and fire 
departments, health department, local Red Cross chap- 
ter, state defense council, regional director, regional 
medical officer and all co-operating hospitals. 


(5) To plan and establish adequate transportation 
service for casualties and medical personnel in consul- 
tation with local governmental departments, American 
Red Cross and voluntary agencies. 


(6) To arrange with the local control authority for 
field drills of emergency medical units and rescue 
squads in collaboration with police and fire auxiliaries, 
disaster relief and canteen services of the American 
Red Cross, ambulance transport service and other civil- 
ian defense units, and to supervise such drills. 
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(7) To make an inventory of hospital beds in the 
locality and of the possibilities for emergency expan- 
sion in bed capacity. 


(8) To assist the authorities charged with preparing 
plans for evacuation in making an inventory of hos- 
pitals, convalescent homes, sanatoriums, hotels and 
other structures within a radius of 50 to 100 miles, 
which might be used as base hospitals to which pa- 
tients in city institutions could be evacuated. 


(9) To assist the local central volunteer bureau in 
establishing courses for volunteers in the field of health, 
medical care, nursing and related activities. 


(10) To stimulate recruitment of volunteers for 
nurses’-aide courses of the American Red Cross, assist 
the local Red Cross chapter in establishing training 
centers for volunteer nurses’ aides at appropriate hos- 
pitals and assist the Red Cross placement bureau in 
placing nurses’ aides with hospitals, clinics, health de- 
partments and field nursing services after completion 
of training. 


(11) To stimulate and guide extension of first-aid 
training courses as widely as possible among the local 
population through the American Red Cross and other 
official and voluntary agencies. 


(12) To stimulate and guide industrial plants, 
business establishments and governmental bureaus in 
the locality in the training and organization of effec- 
tive first-aid detachments among the employees. 


(13) To collaborate with state and local health de- 
partments and through them with the regional sani- 
tary engineer in a comprehensive program for the pro- 
tection of the community against emergency sanitation 
hazards. 


(14) To collaborate with local and state defense 
councils, Office of Civilian Defense, Federal Security 
Agency, Children’s Bureau and other local, state and 
federal authorities in the preparation of plans for 
evacuation, with particular attention to the medical 
needs of the population under such circumstances. 


(15) To keep the community and particularly the 
members of the health and medical professions and the 
participating official and voluntary organizations in- 
formed of the plans and activities of the local emer- 
gency medical service. 


BOOK REVIEW 


That None Should Dic. By Frank G. Slaughter, M.D. 8°, 
cloth, 423 pp. New York: Doubleday, Doran and Com- 
pany, Incorporated, 1941. $2.75. 


This is a medical novel written by a physician in active 
practice. Its action, at least up to a point, is obviously 
based on personal experience, and the picture of student 
life and practice, both hospital and private, is reasonable 
enough. But the author attempts to project just what 
practice will be under governmental control, of which, 
with all due respect, neither he nor anyone else can be 
sure, although each person may have his fears. One is 
not much interested in stories that take a flier into the 
future, and as a story pure and simple, — which a conven- 
tional novel really ought to be, — this is not a particularly 
thrilling piece of work. 


(Continued on page x) 
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